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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment {RA) for Sites 18 and 19
which includes an underground storage tank (UST) and abcveground storage tank (AST) system
for Buiiding 123 at Charleston Naval Complex (CNC) Zone G, in North Charleston, South
Carolina. The UST provided heating oil to the building and the AST stored diesel fuel for the
building's steam generator. The RA was performed under the direction of the South Carolina
Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan and
approval letter dated November 4, 1998.

TtNUS performed the following actions during the RA:

Reviewed available Navy documents to identify potential sources and receptors for
petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to
locate utilities line areas, to iocate nearby surface water bodies, and to determine surface
hydrology and drainage;

Reviewed the previously prepared Underground Storage Tank Assessment Report for
UST 123 and AST 3909 to determine boring locations and monitoring well placements;
Conducted site survey to identify utilities and to construct a site plan;

Performed direct push investigation, collected soil and groundwater samples for field
screening of total petroleumn hydrocarbons using an organic vapor analyzer;

Collected groundwater sampies from direct push berings for mobile lab screening
analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel range
organics;

Installed 6 temporary piezometers;

Installed shallow permanent monitoring wells to approximately 13 feet below land surface
(bls) and one vertical delineation wells to approximately 33 feet bls;

Collected groundwater samples from the permanent monitoring wells for laboratory
analysis of analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using
U.S. Environrmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic
hydrocarbons {(PAHs} using USEPA Methed 8270;

Collected soil samples for laboratory analysis of BTEX and naphthalene using USEPA
Method 8260, PAHs using USEPA Method 8270, total organic carbon {TOC) using
USEPA Method 415.1, total recoverable petroleumn hydrocarbon (TRPH) using USEPA

Method 9071, and grain size analysis using sieve and hydrometer methods; and

TTNUS/TAL-99-092/0124-5.4 ES-1 CTO ooBB
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» Surveyed monitoring well and piezometer top of casing elevations and collected depth to

groundwater measurements to evaluate the groundwater flow direction.

Conclusion

One groundwater-ele vation-monitoring event was conducted at the site on September 9, 1999.
Free product was detected in existing monitoring well FDS01A, where the product thickness was
3.10 feet. Free product was not detected in any of the remaining wells. One groundwater
sampling event was conducted on September 9, 1999. Dissolved chemicals of concern (CoCs)
were detected in the vicinity of Building 123 and AST 3909. The maximum concentrations were:
benzene (32 ug/L) and naphthalene (1,400 ug/L), which are above (SCDHEC's) Risk Based

Screening Levels (RBSL) for benzene and naphthalene.

Soil samples were collected between May 3 and May 13, 1999, and analyzed for BTEX and
PAHs by a fix-based laboratory. Benzene and naphthalene soil concentrations were reported
above SCDHEC's Risk Based Screening Levels for sandy soils. Construction worker site-specific
target levels (SSTLs) were calculated to evaluate the exposure pathway for soil CoCs. The
maximum concentrations of benzene (0.9 mg/kg} and naphthalene (7.25 mg/kg) in soil do not
exceed the RBSLs.

The downgradient extent of hydrocarbon impact to groundwater has not been delineated. Free
product was present in monitoring well FDS01A with a thickness of 3.10 feet in September 1999.
Construction worker and surface water site-specific target levels (SSTLs) were calculated to
evaluate the exposure pathway for groundwater CoCs. Calculated concentrations of benzene
{0.313 mg/L) and naphthalene (23.35 mg/L) in groundwater in equilibrium with fuel oil exceed the
site SSTLs protective of both the construction worker and the Cooper River.

Recommendation

The theoretical concentrations of benzene and naphthalene in groundwater, assuming
equilibration with free product, were found to exceed the SSTLs for the construction worker and
for the Cooper River. Because the SSTLs are exceeded, removal of free product will be
nacessary to nrotect the identified recentors. However, the concentrations of CoCs detected in
groundwater to date indicate that once free product is removed only the concentration of
naphthalene in groundwater will slightly exceed the SSTLs for the Cooper River. Therefore,
following free-product removal, an Intrinsic Corrective Action is recommended for the site

{pending the results of groundwater sampling after free product removal.

TTNUS/TAL-99-092/0124-5.4 ES-2 CTO 0088
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1.0 INTRODUCTION

Site 18 is a closed underground storage tank (UST) system which stored waste oil from an oil/water
separator located adjacent to the auxillary boiler house at Building 123 at the Charleston Naval Complex
{CNC), Zone G, in Charieston, South Carolina. Site 19 is a closed aboveground storage tank {AST)
system which supplied fuel oil to the boilers of Building 123 at the Charleston Naval Complex (CNC),
Zone G, in Charleston, South Carolina, This Rapid Assessment (RA) for the two adjoining sites was
performed by Tetra Tech NUS, Inc.'s (TtNUS’s) Tallahassee, Florida, office, located at 1401 Oven Park
Drive, Suite 102, Tallahassee, Fiorida 32312 (telephone number 850-385-9899) on behalf of the U.S.
Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command {NAVFAC), 2155 Eagle
Drive, North Charleston, South Caroiina 23406 (telephone number 843-820-7307). Authorization to
conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTQ) 0088. The RA was
performed under the direction of the South Carclina Department of Health and Environmental Control's
{SCDHEC’s) Rapid Assessment Plan approval letter dated November 4, 1998,

Fieldwork necessary to complete the RA for Site 18 and Site 19 was performed from April 27 to

September 9, 1989, by TINUS.

11 SITE DESCRIPTION

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County,
South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped
dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a
developed area on the west bank of the Cooper River. The developed portion of the base is on the
peninsula bounded on the

west by

-

H I Thro oib =Y
he Ashley River and on the east by the Cooper River. The site is

located within the developed portion of the base as shown on Figure 2.
The area surrounding CNC is "mature urban,” having long been developed with commercial, industrial,

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and

Building 123 was used as a boiler house that supplied steam to ships and parts of the Naval base. It was

constructed in 1977 on previously undeveloped land. UST 123 was a 1,000-gallon steel tank which

TTNUS/TAL-98-092/0124-5.4 1-1 CTO 0088
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stored waste oil from an oil/water separator. The UST was installed in 1977 and was an underground

tank placed directly into the soil.

The UST was located on the north side of Building 123 (Figure 3). It is unknown when the UST system
was last in operation [Supervisor of Ship Building, Conversion and Repair, United States Nawvy,
Portsmouth, Virginia, Environmental Detachment Charieston (SPORTENDETCHASN), 1998].

AST 3909 was a 200,000-gallon capacity, steel fuel oil tank which supplied fuel oil to the auxillary boiler in
Building 123. The AST was installed in 1964 on a concrete foundation filled with 18 inches of sand. The
AST was located approximately 160 feet east of Building 123. It is unknown when the AST system was
last in operation [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth,
Virginia, Environmental Detachment Charleston (SPORTENDETCHASN), 1998].

1.2 SITE HISTORY

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer
was assigned duty in carly 1902, Subsequently, buildings and a dry dock were constructed in the Naval
Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power
plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet
vessels in 1910. World War | brought about an expansion of the yards, facilities, land area, and work
force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs
and cother services to the fleet. In 1933, building activity had increased principally in construction of
several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities
and a much larger work force. In 1943 civilian work force peaked with aimost 25,000 employees divided
among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare

P -

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshal), Inc. (E/A&H), 1996],

snips and personnel. Laier in the decade, the facility became a major home port for combat shine and

In 1993, major cuts in defense spending, as a result in part to the end of the Cold War, caused CNC to be
added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act
{BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996).
With the scheduled closure of the base, operations were scaled back and environmentsl cleanup
proceeded to make the property available for redevelopment after closure. As part of the environmental
cleanup process, the UST at Building 123 was removed and a tank closure completed on June 20, 1996.

The AST at Building 123 was removed and the tank closure was completed on February 6, 1998.

TTNUS/TAL-99-092/0124-5.4 1-2 CTO 0088
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UST 123 and AST 3909 were removed, cleaned, and recycled as scrap metal. At the time of the UST and
AST removals, no corrosion, pitting, or holes were found in the tanks. The UST and AST system piping
was constructed of steel and ran from the UST and AST to Building 123. The piping from the UST and
the AST to the building were removed during the closure (SPORTENDETCHASN, 1998).

During the removal of the tanks, petroleum contamination and/or odors were identified in excavated soils
and in soil samples collected during the tank removal. The Underground Storage Tank Assessment
Reports for UST 123 and AST 3909 are included in Appendix A.

1.3 RECEPTOR SURVEY RESULTS

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for
petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within
250 feet of the former Building 123 study area. Specific information concerning the depth of utilities below
land surface is currently unavailable. However, according to facility personnel, utility lines are typically
located approximately 2 to 6 feet below land surface {bls) (SPORTENVDETCHASN, 1999). The following
utility receptors were located.

= Sanitary sewer, water utility: Sanitary sewer lines run parallel to Hobson Avenue and the shore of the
Cooper River. The sanitary sewer lines servicing Building 123 run along the west side of the building
with an auxillary line which exits from the north side of the building. These lines connect with the lines
along Hobson Avenue and the Cooper River. The sanitary sewer lines that run along the Cooper
River pass within 75 feet of the north side of AST 3909. Water lines run parallel with Hobson Avenue
and along the piers extending into the Cooper River. The water lines enter Building 123 on the south
and west sides of the building. The water line along the west side of Building 123 extends from the
lines along Hobson Avenue to the piers. The nearest lines are the water and sanitary sewer lines

which enter and exit the west side of Building 123.

« Electrical utility, gas utility, compressed air utility, saltwater utility: Subsurface electrical lines run
parallel to the shore of the Cooper River, approximately 100 feet north of Building 123. The
subsurface electrical line connects to overhead utility line located northeast of Building 123. No gas
utilities were identified within 250 feet of UST 123. Compressed air utilities originate from primary
lines which run parallel to the shore of the Cooper River, approximately 80 feet north of Building 123.

Feeder lines connect this compressed air main with Building 123 along the north side of the building.

TTNUS/TAL-99-092/0124-5.4 1-3 CTO 0088
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Salt water lines run parallel to the shore of the Cooper River, approximately 35 feet north of Building
123

According to the Final RCRA Facility Investigation Report for Zone G (E/A&H, 1996) a survey of
groundwater users within a 7-mile radius of CNC was conducted by the South Carolina Water Resources
Commission to ascertain the extent of any shallow groundwater usage. Results of the water use
investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a
4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous
monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 123 and

AST 3909 is the Cooper River located approximately 150 feet to the northeast.

There are no city, county, or state zoning crdinances as the property (CNC} is currently owned by the
federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV
Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carclina 29406
{telephone number 843-820-7307).

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

CNC is located in Charleston County, Scuth Caroling, in the Lower South Carolina Coastal Plain
Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed
by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South
Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/A&H, 1996).

The
1

voln
I~

geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and
aer sediments thicken seaward and are underlain by older igneous and metamorphic basement rock.
Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high organic content
referred to as the Wando Formation (E/A&H, 1996). Underlying the Wando Formation, increasing with
age, are the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is
comprised of the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular
importance in the Cooper Group is the Ashiey Formation, which was formerly referred to as the Cooper
t regional geglegic literature. In more recent neologic nomenclature, the name “Cooper” has
been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy
phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity

of Charleston is encountered at a depth of approximately 30 to 70 feet bls.

TTNUS/TAL-99-092/0124-5.4 14 CTO 0088
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The top of the Ashley Formation has been reported to be associated with an erosional basin and the

entire Cooper Unit, including the Ashley Formation, is indicated to be approximately 300 feet thick
(E/A&H, 1996).

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene
deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is
generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per
minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow
depths (E/A&H, 1996).

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most
locales, its sandy, finely granular limestone produces little or no water, but instead acts as confining
material causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee
are usually less than 300 gprn (E/A&H, 1996).

TTNUS/TAL-99-092/Q124-5 4 1-5 CTO 0088
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2.0 ASSESSMENT INFORMATION

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY
2141 Site Geology

Five direct push soil borings (CNC18-B01 through CNC18-B05) were advanced at Site 18 under the
supervision of a TtNUS geologist between April 27 and April 29, 1999 (Figure 3). These borings ranged in
depth from 6 to 30 feet bls and provided soil samples to characterize the subsurface lithology. On July
25, 1999, two shallow monitoring wells {CNC18-MWO01 through CNC18-MW02) were installed to a depth
of 12 feet bls. Soil grab samples were collected during installation to describe the subsurface lithology.
From August 8 to 9, 1999, a vertical delineation monitoring well (CNC18-MW-03D) was installed to 33 feet
bis. During the direct push and drilling processes, lithologic samples were collected using split-spoon
samplers to characterize the subsurface lithology to a depth of 38 feet bls.

Twenty-six direct push soil borings (CNC19-B01 through CNC19-B26) were advanced at Site 19 under
the supervision of a TtNUS geologist between April 27 and May 27, 1999 (Figure 3). These borings
ranged in depth from 2 to 28 feet bis and provided soil samples to characterize the subsurface lithology.
On June 28, 1999, five shallow monitoring wells (CNC19-MWO01 through CNC19-MWO05) were installed to
a depth of 12.5 to 13.5 feet bls. Grab soil samples were collected during installation to describe the

subsurface lithology. No vertical delineation monitoring well was installed.

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally
consists of interlayers of light brown to gray sandy silt and silty sand near the surface. Dark-gray to black
silty sand and clay were encountered in samples from approximately 2 to 28 feet bls (Figure 4 and

Figure 5). Boring logs are presented in Appendix B.

21.2 Site Hydrogeology

Seven shallow water table monitoring wells, CNC18-MW01, CNC18-MW02, CNC19-MWO1,
CNC19-MWO02, CNC19-MWO03, CNC18-MW04, and CNC19-MWO05, and one deep vertical delineation
monitoring well, CNC18-MWO032D, were installed as part of this RA investigation (Figure 3). The shallow
monitoring wells were completed to a depth of 12.5 to 13.5 feet bls. Each shallow monitoring well was
completed using 10 feet of 2-inch diameter, 0.01-inch machine-slotted Schedule 40 polyvinyl chloride
(PVC) screen that bracketed the water table.

TTNUS/TAL-99-092/0124-5.4 2-1 CTO 0088
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Monitoring well CNC18-MWO03D was completed as Type Ill monitoring well with 6-inch-diameter PVC
surface casing grouted to a depth of 24 feet bls. After the grout for the surface casing cured for 24 hours,
the bore hole for CNC18-MWO03D was advanced to a depth of 33 feet. A 2-inch-diameter PVC monitoring
well was installed in each well with a 5-foot, 0.01-inch machine-slotted PVC screen. Well construction
logs for the RA monitoring wells are presented in Appendix B. At the completion of the well installations,
a South Carolina registered professional surveyor surveyed each monitoring well location and the top of

casing elevation.

Three temporary, small diameter, PVC piezometers, CNC19-P02, CNC19-P03, and CNC19-P04 were
1-1/4-inch-diameter Schedule 80 PVC threaded casing and well screen. The screen section of the
piezometer was installed to bracket the water table. The piezometers were completed with a 10-foot
screen section installed from 2 to 10 feet bls. Water level data from the piezometers indicated a westward

groundwater flow direction across the sites.

Groundwater in shailow wells at Site 18 and Site 19 was encountered at depths ranging from
approximately 2.8 to 6.2 feet bls during the RA investigation. The recorded water-level data collected
during the RA are presented in Table 1. Groundwater elevation measurements were recorded from the
site monitoring wells on September 9, 1999. Figure 6 presents the groundwater potentiometric surface
recorded during the field event on September 9, 1999. The potentiometric surface map depicts a

groundwater trough extending from east to west across the site.

As part of the Final RCRA Facility investigation Report for Zone G (E/A&H, 1996), a tida! influence
investigation was conducted. The objective of the investigation was to provide long-term water level
monitaring to determine the effects of the tida! fluctuation on wells and groundwater flow throughout Zone
G. During the tidal study, water levels were recorded in 32 wells throughout Zone G over a period of one
day. Measurements were recorded every hour using data loggers. The 1-day period spanned one high
tide and one low tide cycle.

Resuits of the tidal survey identified the maximum fluctuation in shallow monitoring wells to be as much as

L

3.64 feet with a typical varia iess than 0.5-feet. Additionaily, monitoring weiis iocated closer to the
tidal source were more influenced by tidal changes than wells on the peninsula. The wells located in the
study area exhibited tidal fluctuations of 0.2 to 1.16 feet. The heterogeneity of the aquifer material may

limit or accentuate the tidal response in some wells.

TTNUS/TAL-99-082/0124-5.4 2-2 CTO 0088
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The report concluded that the minimal fluctuations in the groundwater levels were not expected to play a
significant role in directing contaminant transport in any direction other than that determined by the

prevailing natural groundwater gradient (E/A&H, 1996).

2.2 ASSESSMENT RESULTS

Five soil borings were completed as part of the screening portion of the soil investigation at Site 18. Five
soil borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm the
Chemicals of Concern (CoC). Twenty-six soil borings were completed as part of the screening portion of
the soil investigation at Site 19. Seven soil borings were completed to collect soil samples for analysis at
a fixed base laboratory to confirm the Chemicals of Concermn (CoC}). The scil borings for screening
evaluation were completed using a Direct Push Technology (DPT) rig. Samples were collected to
evaluate subsurface soil vapors, soil contaminant concentration (via a mobile laboratory), and
groundwater contaminant concentrations (via a mobile laboratory). The soil samples were collected from
a maximum depth of 6 feet bls. The soil and groundwater samples collected for mobile laboratory
screening were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), naphthalene, and

diesel range organics.

Soil samples for CoC evaluation were collected on May 4, May 13, May 14, and May 17, 1999 and
analyzed for BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) Method
82608, polynuclear aromatic hydrocarbons (PAHS) and naphthalene using USEPA Method 8070C, and
total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071A. One sample from each
site was collected for grain size determination using sieve and hydrometer analysis, one sample was
collected for Target Analyte List (TAL) Metals, and one sample was collected for analysis of Total
Combustible Crganics {TCQO). The sample collection was conducted in accordance with the SCDHEC
guidance document Standard Limited Assessment {June 1897) lithologic logs for each soil boring are

presented in Appendix B. The soil boring locations are shown on Figure 3 and the assessment results are

presented in Section 2.3.1.

Each piezometer and monitoring well was checked for free-phase floating product (free product) prior to

sampling. Approximately 3.1 feet of free product was detected in existing monitoring well FDSD1A on
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A comprehensive groundwater monitoring event was conducted between August 6 and September 9,
1999. Groundwater sampling was conducted using a peristaltic pump and low flow, quiescent techniques.
The monitoring wells were sampled in accordance with SCDHEC's guidance document South Carolina
Risk-Based Corrective Action for Petroleum Releases (January 1898). Each well was purged of three to
six well volumes or until water quality parameters of pH, temperature, and conductivity stabilized. The
field data sheets are included in Appendix C. A summary of the field parameter measurements is
presented in Table 2. Groundwater samples were analyzed for BTEX and MTBE using USEPA Method
8260 and PAHs using USEPA Method 8270,

Two of the groundwater samples from each site were also analyzed for the following natural attenuation
parameters: dissolved oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese,
nitrogen/nitrate, sulfate, and methane. Groundwater natural attenuation data are summarized on Table 3.

23 FIELD SCREENING ASSESSMENT

2341 Soil Vapor Assessment

Five soil borings were completed to evaluate for soil vapors as part of the soil screening assessment at
Site 18. Thirty-two soil borings were completed to evaluate soil vapors as part of the soil screening
assessment at Site 19. Organic vapor analyzer (OVA) headspace measurements were recorded at 1-foot
intervals from ground surface to the top of the water table. Table 4 summarizes the soil vapor screening

results. Figure 3 presents the soil boring locations.

Soil vapor concentrations ranged from non detect to 100 parts per million (ppm) at Site 18. Soil vapor
concentrations ranged from non detect to 123 ppm at Site 19. Soil samples from 25 out of the 35 total soil
boring iocations at both sites coniained vapor concenirations less than 50 ppm.  Scil samples from six
soil boring locations contained vapor concentrations ranging between 50 to 100 ppm. Soil samples from
four soil boring locations contained vapor concentrations ranging from 100 to 123 ppm. The highest soil

vapor concentrations were detected near and at the water table at sample depths of 3 to 7 feet bis.
The soil vapor assessment was used as a screening method to assist in identifying locations for collection

of soil samples and groundwater monitoring weiis. Soil sampie and monitoring well locations were

determined, in part, based on these data.

TTNUS/TAL-99-092/0124-5.4 2-4 CTO 0088



Rev.0
11/30/99

2.3.2 Soil Mobile Laboratory Resuits

One soil sample was collected from each soil boring at Site 18, and one soil sample was collected from
each of twenty borings at Site 19. The soil samples were analyzed in a mobile laboratory for BTEX,
naphthalene, and diesel range organics using USEPA Method 8260. The soii samples were selected
based on the soil vapor screening results with the additional criterion that the samples originate in the
vadose zone above the water table. Table 5 presents a summary of the analytical data from the mobile
laboratory.

BTEX constituents were reported below detection limits in all samples from Site 1B with the exception of
9.6 ug/L of total xylenes (CNC18-B04). BTEX constituents were reported below detection limits in all
samples from Site 19 with the exception of 5.6 ug/L of total xylenes (CNC19-B08).

Naphthalene was detected in two of five samples at Site 18; the maximum concentration was 29 ug/L
(CNC18-B03). Naphthalene was detected in 8 of 17 soil samples analyzed at Site 19; concentrations
ranged from 27 to 1300 ug/kg with the maximum detected at CNC19-B16. Diesel range organics were not
detected at Site 18; however, they were detected in 10 of 18 samples analvzed at Site 19 at a maximum
concentration of 300 mg/kg (CNC19-B11). The petroleum constituents identified in the mobile iaboratory

samples correlate with the boring locations where the highest soil vapor concentrations were detected.
The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for
collection of soil samples for fixed base laboratory analysis and localions for groundwater monitoring

wells. Soil sample and monitoring well locations were determined in part based on these data.

2.3.3 Groundwater Mobile Laboratory Results

Groundwater samples were collected from five soil borings at Site 18. Groundwater samples were
collected from twenty soil borings at Site 19. Each groundwater sample was analyzed using a mobile
jaboratory for BTEX, naphthalene, and diesel range organics using USEPA Method 8260. Table 6

presents a summary of the analytical data from the mobile laboratory.

As indicated in Table 8 RTEX constituents were not detected in any of the mobile laboratory groundwater
samples at Site 18. BTEX was detected in 9 of the 20 samples analyzed from Site 18. The maximum
concentrations of benzene, ethylbenzene, and total xylenes were 32, 4.2, and 4.7 ug/L, respectively, were
found at CNC19-B16; toluene was not detected.
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Naphthalene was detected in three of five samples from Site 18 at concentrations ranging from 6.4 ppb to
23 ppb. Naphthalene was detected in 13 of 19 samples at Site 19 with concentrations ranging from 3.1 to
1900 ug/L; the highest concentrations were found at borings CNC19-B13, -B16, and B-21. Diesel range
organics were detected in only one sample at Site 18 at a concentration of 0.4 mg/L. Diesel range

organincs were detected in 18 of 19 samples at Site 19 with concentrations ranging from 0.1 to 27 mg/L.

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying

locations for permanent groundwater monitoring welis.

24 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER

2.4.1 Chemicals of Concern in Soil

Five subsurface soil samples were collected from the Site 18 area and seven subsurface soil samples
were collected from the Site 19 area for determination of CoCs. One duplicate sample was also collected
from each site. The soil boring locations are shown on Figure 3, and Table 7 summarizes the CoCs
detected in the soil samples. No CoCs were detected above the laboratory reporting limits in the soil
samples collected from Site 18.

BTEX could not be guantified at or below the scil leaching RBSLs in two samples due to interference from
other compounds. Total xylenes were detected above the laboratory detection and reporting limits but
below the soil leaching RBSLs. Benzo{b)floranthene and chrysene were detected above the laboratory
detection limit but below the soil leaching RBSLs. Naphthalene was detected in excess of the soi
leaching RBSL of 210 ug/kg in soil samples CNC19-B08 (7,250 ug/kg), CNC19-B09 (1,500 ug/kg), and
CNC18-B10 (5,500 ug/kg). The naphthalene concentration of 200 ug/kg detected in soil sample CNC19-
B11 was below the RBSL. The soil leaching RBSL for sandy soil was based on a grain size analysis
completed on sample 16SLB03 indicating a silty sand soil matrix (86% sand, 8% silt, 6% clay). Sail
analytical data sheets and grain size analysis reports are provided in Appendix D, Figure 7 identifies the
areal distribution of benzene and Figure 8 identifies the areal distribution of naphthalene detected in site
soils during soil sampling conducted for the RA.
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Table 8 presents the analytical results for CoCs detected in the groundwater samples. Groundwater
analytical data sheets for the August6 and 10, 1999 and September 9, 1999 field events are presented in
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Appendix D. Figures 9 and 10 illustrate the areal distribution of benzene and naphthalene in groundwater,

respectively, for the combined August and September sampling events.

Naphthalene was the only groundwater CoC detected above laboratory reporting limits in the groundwater
samples collected from Site 18. Naphthalene was detected in groundwater samples collected from
CNC18-MWO02 at 227 micrograms per liter (ug/l), above the RBSL of 10 ug/l.

Benzene and naphthalene constituents were the only groundwater CoCs detected above the laboratory
reporting limits in the groundwater samples collected from Site 19. A benzene concentration of 15 ug/l
was detected/estimated in the groundwater sample from CNC19-MWOD1. This concentration is above the
RBSL of 5 ug/l established for benzene. Naphthalene was detected above the RBSL of 10 ug/l in
groundwater samples collected from CNC19-MWO1 (98 ug/l), CNC19-MWO02 (14 ug/l), CNC19-MwW03
(12 ugfl), and CNC19-MWO04 (157 ug/l).

25 ANALYTICAL DATA

The analytical data from the June 1996 and February 1998 Underground Storage Tank Assessment
Reports for Site 18 and Site 19 are presented in Appendix A. Soil analytical data generated during this
RA are summarized in Table 7. Groundwater analytical data generated during this RA are summarized in
Table 8. The soil and groundwater laboratory analytical data for this RA are included in Appendix D.

2.6 AQUIFER CHARACTERISTICS AND EVALUATION

Groundwater levels were measured from the site monitoring wells on September 9, 1999. The
groundwater flow direction across the site was generally westerly, with local groundwater highs to the
north and south. The distribution of CoCs in groundwater (see Figures 9 and 10) suggests that the
prevailing groundwater flow direction has been north and south, possibly a result of tidal influences. The
western component of the hydraulic gradient provided in the Fuel Distribution System RFI was 0.008 feet
per foot (ft/ft). Based on comparison with the CNC Zone G RFI investigation data, the northerly
component of the site hydraulic gradient (0.0438 ft/ft) was deemed to be foo steep to represent the

prevailing, long-term groundwater flow conditions.

As part of the Fuel Distripution System Contamination Assessment Report (CAR) for Area 1, rising and
falling head slug tests were conducted on six shallow monitoring wells in the immediate vicinity of Site 18
and Site 19 to determine the hydraulic conductivity of the surfical aquifer (E/A&H, 1998). Slug tests were

conducted by instantanecusly adding (falling head) or removing (rising head) a volume (slug) of water
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from the well and measuring the recovering water level with a data logger. A hydraulic conductivity value
was then calculated for the rising head test and for the falling head test. The average hydrauiic
conductivity for each well was determined by calculating the geometric mean of the rising and falling head
values, Because hydraulic conductivity data are lognormally distributed, the geometric mean was

determined to be the most representative measure of central tendency.

The well construction details and boring logs for each well tested during the Fuel Distribution System
RCRA CAR were reviewed to determine which wells were most representative of the conditions present at
Site 18 and Site 19. To make this determination the screened interval and proximity to the site were
evaluated. Based on this evaluation, monitoring wells FDS01A, FDS-01C, and FDS-01D were selected
as the most representative wells. These three wells are located between Building 123 and AST 3909.

The geometric mean of the rising and falling head conductivities for these wells was 3.8 feet per day.

Potential movement of groundwater at the site may be described in terms of transportation by natural flow
system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law, the

average linear velocity of groundwater may be expressed as:

_(KY.,:
V= — |Xi
k n J X1\
where:
V = average velocity
K = hydraulic conductivity = 3.8 f/day
n = volumetric porosity = 0.43
(Based on Qs samples analyzed during the Zone G RCRA Facility Investigation)
i = representative hydraulic gradient measurement = 0.008 fv/ft
therefore:

/d .
=4 1% 0.008 fi/ft

~

V =0.071 ft/day

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 26 feet per
year based on a hydraulic conductivity of 3.8 feet per day, a hydraulic gradient of 0.008 feet per foot, and
a porosity of 43% for sandy soil. Aquifer characterization graphs for the referenced well slug tests are

provided in Appendix E.

TTNUS/TAL-89-092/0124-5.4 2.8 CTO 0088



Rev.0
11/30/99

2.7 FATE AND TRANSPORT MODEL DESCRIPTION

The Domenico Model was the fate and transport model used to determine groundwater site-specific target
levels (SSTLs) in the risk analysis. The Domenico dilution/atienuation model is presented in the
SCDHEC guidance document, South Carvlina Risk-Based Corrective Action for Petroleumn Releases
{SCDHEC 1898). This model is very conservative in that it assumes an infinite contaminant mass
condition through which groundwater flows. The model incorporates biclogical decay effects through a
first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined.

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet
(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing
and Materials (ASTM} Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release
Sites (ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source
area, further compounding the conservatism of the estimate. Because of the existence of free product on-
site, the maximum solubility in equilibrium with fuel oil, calculated using Raoult's Law, was used for the
maximum constituent concentrations. Fuel oil constituents can vary greatly but were assumed for this
investigation to be similar to kerosene, which is typically 44% naphthalene {Conoco, Inc., 1996.
CONCAWE Diesel Fuel/ Kerosene).

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and the average
fraction of organic carbon in soil {1.34E-05 m/sec, 0.008 ft/ft, and 0.0082 g-C/g-soil, respectively). The
soil bulk density (1.54 g/cm?) and porosity {0.43 cm®/cm®) were determined from the CNC Zone G RFI
investigation data and assumes a soil particle density of 2.7 g/cm®.

The following estimates of dispersivity were used in the Domenico model as given in SCOHEC (1998):

Parameter Estimate

Longitudinal Dispersivity, o, x/10, where x= distance between the point of

exposure and the source or compliance point

Transverse Dispersivity, o, o /3

Vertical Dispersivity, o, o, /20
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2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN

The most recent groundwater-gauging event shows that general groundwater flow was westerly, with local
groundwater highs to the north and south of the study area. Regional flow patterns indicate that
groundwater flow is tidally influenced, with flow to the southwest during incoming tides and flow to the
northeast during outgoing tides. The observed groundwater flow pattern was most likely the result of
variations in subsurface permeability combined with changes in tidal flow. The cument extents of
groundwater impacts are concentrated in the vicinity of CNC18-MWO02, FDS01A, CNC19-MWO01, CNC19-
MW-2, CNC19-MW-3, and CNC19-MW04. Well FDS01A contained free product in the latest monitoring
event. Concentrations of compounds of interest in all other monitoring wells have been non-detect or less

than the reporting limit and greater than the detection limit.

The Domenico model was used to predict the distance at which the leading edge of the plume is
attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay.
This was done by adjusting the time to 10 years (3.15x10° second) and 20 years (6.31x10° second) and
solving for distance (x) by trial and error. The source was assumed to be free product [i.e., the source
concentration was assumed to be that of groundwater in equilibrium with fuel oil (see Section 3.1) for the
entire 10- and 20- year periods]. The distance was changed separately for benzene, toluene, and
naphthalene until the required distance that is necessary for the concentration to attenuate to the RBSLs
was determined. Only the calculated concentrations of benzene, toluene, and naphthalene at the source
{in equilibrium with free product) were greater than their respective RBSLs; therefore, these were the only
chemicals for which plume distances were calculated. The model estimates that after 10 years, the
concentrations of benzene, toluene, and naphthalene will be 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L
(RBSLs) at distances of 140 feet, 63 feet and 22 feet, respectively. Furthermore, after 20 years, the
concentrations of benzene, toluene, and naphthalene are 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L (RBSLs)
at distances of 220 feet, 94 feet, and 43 feet, respectively.

The benzene plume bounds the limits of the toluene and naphthalene plumes also; therefore, separate
figures were not generated for each constituent. The shape of the plume was estimated based on the
modeling predictions and the current plume map for benzene (see Figure 9). The Domenico 10-year and

20-year simulation spreadsheets are presented in Appendix F.
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3.0 TIER 2 EVALUATION

3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs

Soil samples were collected from May 4 through May 17, 1999. The samples were analyzed for BTEX
and PAHs including naphthalene. Benzene could not be quantified at or below the RBSL in several
samples due to interference from other compounds. Naphthalene was found at maximum concentrations
above its RBSL for sand-rich soil less than 5 ft above groundwater. The maximum naphthalene
concentration was 7,250 ug/Kg, and its RBSL is 210 ug/Kg.

Groundwater sampling was conducted on August 6 to September 9, 1899. Free product was not detected
in any of the assessment wells, but was detected in existing well FDS-01A. The remaining wells were
sampled and analyzed for BTEX, MTBE, and PAHs including naphthalene. Dectected concentrations of
benzene (15 ug/l} and naphthalene (227 ug/l) exceeded their respective RBSLs of 5 ug/l and 10 ug/l. A
comparison of soil and groundwater maximum concentrations to RBSLs is summarized in Table 9.
However, because free product was detected in the existing well FDS-01A, the theoretical groundwater
concentration in equilibrium with free product based on Raculfs Law {see Appendix F) was calculated for
each of the potential CoCs. These calculated values were used for comparison with RBSLs and for
calculation of SSTLs in the Tier 1 and Tier 2 evaluations, respectively. This analysis showed that the
theoretical concentrations of benzene (313 ug/L), toiuene (4,650 ug/L), and naphthalene {23,350 ug/L)
exceed the groundwater RBSLS; therefore, these CoCs were carried forward into the Tier 2 evaluation.
The theoretical concentrations of ethylbenzene (100 ug/L) and xylenes (794 ug/L) do not exceed the

groundwater RBSLs; therefore, these CoCs were not considered further in the evaluation of groundwater.

3.2 SITE CONCEPTUAL EXPOSURE MODEL

This section focuses on the current and future land use issues concerning the site. Building 123 was
used as a bhoiler house to supply steam to ships and parts of the Navy Base. AST 3909 supplied the fuel
for the boiler. Figure 1 shows that the site is located in and surrounded by the CNC. The area
surrounding CNC is "mature urban,” having long been developed with commercial, industrial, and
residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to the
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future use of the facility is unknown but it is likely to remain a commercial/industrial use area.

The City of Charleston water treatment plants provide drinking water to the site and to the surrounding

properties. The closest surface water body is the Cocper River located less than 200 feet northeast of the
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site. Potable wells and irrigation wells were not identified within 1,000 feet of the site (E/A&H, 1996).
Numerous monitoring wells are located within 1,000 feet of the site (E/A&H, 1996). Groundwater at the
site appears to be affected by tidal variations with some plume migration both to the north and to the south
of well FDS01A that contains free product. The worst case condition considered in the Tier 2 evaluation

(for receptor drinking groundwater) was plume migration towards the Cooper River.

3.3 EXPOSURE PATHWAY ANALYSIS

This section presents the receptor characterizations of the potentially exposed populations in the vicinity
of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC
requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL
concentrations be examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present

the exposure pathway assessments for current and future land use scenarios.

3.31 On-Site Commercial /industrial Worker

An on-site commercial worker is defined as an employee who works in a commercial capacity at the site.
Commercial use of the site in the future is likely; therefore, an on-site commercial worker was considered
as a potential receptor. Incidental ingestion and dermal contact with impacted soil are expected to be
negligible for commercial workers because they are located inside a building and surficial soil was not
impacted above RBSLs. Drinking water at this site is provided by the city; therefore, ingestion of
groundwater is not a complete exposure pathway. The building foundation is assumed to be sufficient to
prevent volatilization from both soil and groundwater into a commercial building, and there is no history of
vapors in the commercial building. It is unlikely that any additional exposure pathways will exist for future

on-site workers; therefore, no complete pathways exist for either current or future commercial workers.

3.3.2 On-Site Visitor

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors
would have the same exposure pathways as commercial workers, but their exposure duration would be
much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical

intake wouid not drive risk or cieanup levels ai the site.
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3.3.3 On-Site Construction Worker

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or
around the site, particularly in the area of subsurface utilities. On-site construction workers could be
exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact
with soil, and incidental ingestion of soil. On-site construction warkers could be exposed to constituents in
groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with
groundwater, and incidental ingestion of groundwater. Ultilities lie in the immediate vicinity of the impacted

area, and this pathway was considered for soil and groundwater exposure to a utility worker.

3.34 On-Site Resident

An on-site resident is defined as any person making his or her home at the site. This site is expected to
remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further.

3.3.5 Off-Site Resident

An off-site resident is defined as any person making his or her home near the site. This receptor's
location is either an actual current residence near the site or is a vacant lot or property on which a
residence could be built. The site is located in an area that will likely remain commercial/industrial;
therefore, this potential receptor was not considered further.

3.36 Surface Water

The Cooper River is located less than 200 feet northeast of the site. This exposure pathway was

therefore considered for ingestion of surface water.

34 IDENTIFICATION OF DATA REQUIREMENTS

MNo additional data are required to calculate site specific target levels (SSTLs) for the site.
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3.5 SITE-SPECIFIC TARGET LEVELS

The concentration of benzene in soil could not be quantified at or below the RBSLs for leaching to
groundwater, and the concentration of naphthalene in soil exceeded the RBSLs for leaching to
groundwater. In addition, the concentrations of benzene and naphthalene in groundwater exceeded

RBSLs for groundwater ingestion; therefore, further evaluation was necessary.

3.51 SSTLs for the Construction Worker — (Soil)

The only identified future potential receptor for the soil pathway is the construction {utility) worker during
digging or trenching activities. To evaluate this pathway, site soil concentrations were compared with
RBSLs for ingestion or dermal contact with surficial soil. {Surficial soil was not impacted at the site;
however, for the construction worker pathway, exposure to subsurface soil is evaluated as surface soil

because the worker is expected to have direct contact with the subsurface soil.)

Compound Of | Maximum Concentration | RBSL For Ingestion Or Dermal Contact With Exceed
Concern {mg/Kg) Soii - Commercial (mg/Kg) RBSL
Benzene 09 200 No
Naphthalene 7.250 41,000 No

As shown in the above table, the maximum soil benzene and naphthalene concentrations do not exceed

the applicable RBSLs, therefore, a construction/industrial worker is not considered at risk.

3.5.2 SSTLs for the Construction Worker — (Groundwater)

Groundwater RBSLs provided by SCDHEC are for ingestion only, therelore, RBSLs were calculated for
the additional pathways of dermal contact, incidental ingestion, and inhalation of vapors. A target cancer
risk of 1 x 10 and a target hazard quotient of 1 were used in the calculations. Standard defaults were
used when available and applicable to a construction worker. When no standard parameters were
available, conservative assumptions were used. Where possible, site-specific parameters were used for
site conditions. For all pathways, the exposure frequency was assumed to be 90 days/year and the
exposure duration was assumed to be 1 year. These assumptions were considered conservative based

onh the nature of utility work.

The dermal contact RBSLs were calculated using the procedures in Risk Assessment Guidance for

Superfund, Volume |: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk
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Assessment, Interim Guidance (EFPA Peer Consultation Workshop Draft 1998). Based on expected limited
contact with groundwater, the event frequency was assumed to be 1 event/day and the event duration
was assumed to be one hour/event. The skin surface area available for contact was 4500 cm?, based on

one-fourth the skin surface area given in the risk assessment guidance document for a swimming adult.

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance
for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPA/540/1-89/002 (EPA 1989).
An incidental ingestion rate of 0.01 L/day was assumed based on a fraction (12.5%) of the incidental
ingestion rate for a wading adult (0.01 Lthr), considered for an 8-hour work day. The incidental ingestion
rate for wading adults is given in Supplemental Guidance to RAGS: Region IV Bulleting, Human Health
Risk Assessment (EPA Region 4 1995).

Utility lines in the area are typically 2 to 6 feet deep. The depth to groundwater at the site is shaliow
enough that exposure to a worker in a utility trench is considered a complete pathway. It was assumed
that a construction worker might be exposed to chemicals volatilizing from standing groundwater. The

inhalation RBSLs were calculated using Henry's Law:

RBSLWATER = RBSLMRIH
Where H = Henry's Law constant [mg/L-air/mg/L-water]
The RBSL.g for each chemical was calculated using the equation given in the American Society for

Testing and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied to Petroleum
Release Sites, Designation E 1739-95e1 (1997). SCDHEC values were used for Henry's Law constants,

The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. The
following table shows the calculated RBSLs for each pathway along with the selected (minimum) RBSL:

Chemical | Dermal | Incidental | Inhalation SSTL Maximum .
of RBSL |Ingestion| RBSL | (Min.RBSL |Concentration| 'Icoretical |Exceeds
Concern | (mgiL) RBSL {mg/L) for In Source SSTLs
{mg/L) Construction | Groundwater .
Worker) (mgiL) Concentration |(Yes/No)
{mg/L) {mg/L) @
Benzene 0.85 68.52 015 0.15 0.003J 0.312 Yes
Toluene 2398 | 5677.78 538 5.38 <0.005 4.646 No
Naphthalene | 1.63 1135.56 263 1.63 0.227 23.346 Yes

(a) Calculated for free product using Raoult's Law (see Appendix F).
Appendix F provides the parameters and results of the RBSL and SSTL calculations.
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The above comparison shows that the calculated theoretical concentrations of CoCs in groundwater,

assuming equilibrium with free product, exceed the SSTLs for both benzene and naphthalene,

3.5.3 SSTLs Protective of Surface Water

SSTLs were developed which would protect the Cooper River should discharge of impacted groundwater
occur. The Domenico model as described in Section 2.7 was used to determine the groundwater SSTLs
for benzene, toluene, and naphthalene under steady state conditions. The fate and transport parameters
used in the model are provided in Appendix F. For this analysis the groundwater flow is considered to be

northeast toward the Cooper River, approximately 200 feet from the site.

Because free product is present, dissolved hydrocarbon concentrations at FDS01A were assumed to be
the concentration of each compound in equilibrium with fuel oil, calculated using Raoult's Law. These
concentrations were used in the Domenico model as the source concentrations. The distance from
FDS01A to the Cooper River (Figure 1), which is the nearest point of exposure (other than a construction
worker) was estimated at 200 feet. Using the values for the ingestion RBSLs (0.005 mg/L for benzene, 1
exposure (POE), the SSTLs at FDSD1A
were calculated and compared with the calculated source concentrations at FDS01A. The SSTLs at the
compliance well {CNC12-01C} were also calculated using the groundwater ingestion RBSLs at the point

of exposure.

The distance from the selected compliance well to the point of exposure was estimated to be
approximately 150 feet. Based on the groundwater flow velocity, this well is located greater than 1-years

travel time upgradient of the PCE (i.e., the Cooper River). Groundwater SSTLs were determined to be:

Chemical Scurce |Compliance Maximum Theoretical Exceeds
Of SSTL Point SSTL | Concentration
Concern {mg/L) (mg/L) In Source SSTLs
Groundwater Concentration |(Yes/No)
(mgfL)
(mgiL) @
Benzene 0.053 0.031 0.003J 0.313 Yes
Toluene 106 6.2 <0.005 4.646 No
Naphthalene 0.106 0.062 0.227 23.346 Yes

(a) Calculated for free product using Raoult's Law (see Appendix F).

Appendix F provides the parameters and resuits of the RBSL and SSTL. calculations.
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The above comparison shows that the theoretical source concentration for benzene and naphthalene,
assuming equilibrium with free product, exceeds the SSTLs that are protective of the Cooper River based

on ingestion of the surface water.

3.54 Soil Leaching Pathway

The maximum benzene concentration exceeding the RBSLs found in soil was <0.9 mg/kg. The maximum
naphthalene concentration exceeding the RBSLs found in soil was 7.25 mg/kg. The SCDHEC Soil
Leachability Model was used to calculate SSTLs for benzene and naphthalene. Site specific parameters
were input when available, otherwise values were estimated from the charts on page C2 through C5 of the
SCDHEC Risk-Based Corrective Action Guidance for Petroleum releases, January 5, 1998. The minimum
calculated groundwater RBSLs for construction worker exposure (e.g., 0.15 mg/L benzene, 1.63 mg/L for

naphthalene, see Section 3.5.2) were used as the groundwater target levels. The results are summarized

below:
Chemical of Concern Maximum Soil Leaching Exceeds
Concentration in Soil SSTL SSTLs
(mg/kg} {mg/kg) {Yes/No)
Benzene <0.9 0.975 No
Naphthaiene 7.250 183.89 No

As shown above, the maximum soil concentrations of benzene (<0.9 mg/kg) and naphthalene
{7.25 mg/kg) found during the site assessment do not exceed the caiculated SSTLs for benzene and
naphthalene {0.975 mg/kg and 183.89 mg/kg, respectively). Therefore, the construction worker is not at

risk if exposed to groundwater impacted by sail leaching.

3.6 RECOMMENDATIONS

The extent of hydrocarbon impact to soil has been delineated. The only potential receptor identified was
the on-site construction worker who might contact subsurface soil. However, the maximum soil

concentrations of all CoCs do not exceed their respective RBSLs for ingestion and dermal contacl.

The northward extent of the groundwater plume has not been delineated. The modeling (see Seclion 2.8)
indicates that if the release is less than 20 years old that the plume will not have reached the Cooper
River and the river has not been impacted by CoCs presently found at the source area. No current or

future drinking water receptors were identified for the site.
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The theoretical concentrations of benzene and naphthalene in groundwater, assuming equilibration with
free product, were found to exceed the SSTLs for the construction worker and for the Cooper River {Table
12). Because the SSTLs are exceeded, removal of free product will be necessary to protect the identified
receptors. However, the concentrations of CoCs detected in groundwater to date (see Table 12) indicate
that once free product is removed, only the concentration of naphthalene in groundwater will slightly
exceed the SSTLs for the Cooper River which is located approximately 200 feet to the north. Therefore,
foliowing free product removal, an Intrinsic Corrective Action is recommended for the site (pending the

results of groundwater sampling after free product removal).
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TABLE 1

GROUNDWATER ELEVATIONS

SITE 18, BUILDING 123 and SITE 19, AST 3909

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 1
Well # Total Depth Tgfe:;tgi?gg Mezztjr od 5\;‘::;,1: Pt::gtt:;lt,oﬂ Th!:::r::euscst # GE:S::::;N
of Well, ft (MSL) (BTOC) (BTOC) ' (MSL)
FDSO1A 13.0 975 9/9/99 9.15 6.05 3.10 3.14
FDS01B 13.0 7.69 9/9/99 4.21 ND ND 348
FDS01C 13.0 9.30 9/9/99 6.00 ND ND 3.30
rDs81D 13.0 §.46 9/9/99 6.16 ND ND 3.30
FDSO1E 13.0 6.84 9/9/99 4.68 ND ND 2.16
CNC18-MD1 12.0 7.93 9/9/99 468 ND ND 325
CNC18-M02 12.0 6.61 9/9/99 277 ND ND 3.84
CNC18-M03D 33.0 7.59 9/9/99 3.01 ND ND 4.58
CNC19-M01 13.5 8.92 9/9/99 528 ND ND 3.84
CNC19-M02 12.5 7.69 9/9/99 4.15 ND ND 3.54
CNC19-M03 12.5 6.81 9/9/99 3.37 ND NOD 3.44
CNC18-M04 12.5 6.29 9/9/99 2.83 ND ND 346
CNC19-M05 12.5 7.93 9/9/99 4.44 ND ND 3.49
Notes:

MSL - Mean Sea Level
BTOC - Below Top of Casing

NM - Not Measured

ND- No Free Product Detected
ft - Feet




TABLE 2

GROUNDWATER FIELD MEASUREMENTS

SITE 18, BUILDING 123

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Well 1.D. Date Sampled Purge method Volurne (gallons) Temp. (°C) pH (ﬁan: gg;\é'rl:)
CNC18-M01 9/9/99 PP 2.1 255 6.87 1.51
CNC18-M02 9/9/99 PP 1.5 2438 6.96 345

CNC18-M0O3D 9/9/99 PP 53 26.6 7.09 23.20
CNC18-M04 9/9/99 PP 45 27.0 6.89 0.72
FDSO1F 9/9/99 PP 45 26.2 6.93 0.74
Notes:

(°C} - Dagrees Celsius

PP - Peristaltic pump, low flow technique
uMHOS/cm - Micro MHOS per centimerter




TABLE 2 - CONTINUED

GROUNDWATER FIELD MEASUREMENTS
SITE 18, AST 3809

ZONE G, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Well 1.D. Date Sampled Purge methad | Volume (gallons) | Temp. (°C) pH ((; ;n:;csl;\::ny)
CNC19-MWQ1 8/6/99 PP 38 27.0 6.79 2.19
CNC19-Mw02 8/6/99 PP 39 26.2 6.99 448

CNC19-MWO03D 9/9/99 PP 45 26.5 6.64 3.16
CNC19-MW04 9/9/99 PP 53 26.0 6.72 3.53
CNC19-MWO5 9/9/99 PP 4.0 26.8 6.37 4.21
CNC19-MW(Os 9/9/99 PP 1.1 27.2 7.25 1.47

FOS0O1B 9/9/99 PP 3.0 306 6.85 1.04

FOS01C 9/9/99 PP 35 259 6.72 1.72

FDS01D 9/9/99 PP 3.0 27.5 6.98 2.64

Notes:

(°C) - Degrees Celsius
PP - Peristaltic pump, low flow technique
uMHOS/em - Micro MHOS per centimerter



TABLE 3

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 18, BUILDING 123
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity C.arb_on Sulfide | Ferrous Iron Nitrite Manganese Nlt.rogen/ Sulfate | Methane
Well 1.D. Sampled |Oxygen (mgm| tmam | P9 | imgn) (mg/l) tmg/1) (mg/l) e | mame | tame
P Y9 g g ‘mgm g g g g (mg/)* g g
CNC18-MWO1 9/9/99 0.20 276 232 0.22 1.90 0.002 0.5 NA NA NA
FDSO1E 9/9/99 0.30 330 192 0.40 0.04 0.013 0.1 NA NA NA
Notes:

mg/l - Milligrams per liter

ug/l -

Micrograms per liter
E- Estimated Concentration

* Fixed base laboratory analysis
NA = Not analyzed




TABLE 3 - CONTINUED

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS
SITE 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Date Dissolved Alkalinity Clarh‘on Sulfide | Ferrous Iron| Nitrite | Manganese lt'rogenf Sulfate | Methane
Welll.D. | sampled |Oxygen tmgm| mgm | 2%% | mam | tmgm | tmgm | mam | NI L ame| twem®
p Y9 g g {mg /1) g g ¢} g {mg/l)* g 9
CNC18-MWD3] 9/9/99 0.05 544 306 0.80 2.30 0.000 04 NA NA NA
FDS01D 9/9/99 0.40 550 322 0.48 0.37 0.036 Q.5 NA NA NA
Notes:

mg/l - Milligrams per liter
Micrograms per liter

ugfl -

E- Estimated Concentration
* Fixed base laboratory analysis
NA = Not analyzed




TABLE 4

SUMMARY OF OVA SOIL SCREENING RESULTS

SITE 18, BUILDING 123
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration {ppm)

CNC18-B01

185SB0100

1855B0104

CNC18-B02

1855B0201

185SB0202

185SB0203

185580204

1855B0205

1855B0206

1855B0207

CNC18-B03

185SB0301

1855B0302

1858B0303

185SB0304

1855B0305

CNC18-B04

185SB0401

1855B0403

CNC18-B05

1855B0503

w|lw Nl 2N DO AW 2]WO

gmonmmmmmmmﬂﬂmmmmoo

Notes:

OVA - ¢rganic vapor analyzer equipped with a flame ionization detector
PPM - parts per million

ND - not detected




TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 18, AST 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

llﬂl‘l"‘l ] ’\ ]

oonin

HARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration {ppm)

CNC19-BO1

195SB0101

Not Read

1958B0102

Refusal - concrete

CNC19-B02

1988B0201

195880202

1955B0203

188580204

v

LRI IS 1R8]

19S5B0205

v
[4))
QO

CNC19-B03

195SB0301

19SSB0302

1885B0303

19SSB0304

1955B0305

o n

v
o

CNC19-B04

1958SB0401

1955B04(2

19S5B0403

1885B0404

19SSB0405

CNC19-B05

195SBO501

195580502

195SB0503

19SSB0504

[ Chioh] =
OU‘IU‘IU’ICDOU‘U‘IU'I

1955B0505

v

[e)

CNC19-B08

195SB0601

WIN

1955B0602

1958B0603

1955B0604

19SSB0605

CNC19-B0O7

1988B0701

1858B0702

19SSB0703

195SB0704

19SSB0705

CNC19-BO8

195SB0801

198380802

19SS5B0B03

N
slals(w|w|wlwlwB]S8|w]|w

19SSB0804

1985B0805

ol nlwnlalo|slw| ] 2lolslw| ]2l lw|]aloB]lw|Na]lO AW 2O AN IN] =

v
|
[ ]

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million

ND - not detected



TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 19, AST 3209
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Sample Location

Sample
Identification

Sample Depth
(feet)

Total Organic Vapor Headspace
Concentration (ppm)

CNC19-B09

195SB0901

=

195SB0902

7

1955B0903

10

1955B0904

10

1955B0905

>50

CNC18-B10

1958B1001

7

195881002

7

195SB1003

7

195581004

10

18SSB1005

>15

CNC19-B11

195581102

195581104

CNC19-B12

195581201

195581202

195581203

195581204

CNC19-B13

195381301

195SB1303

195581304

CNC19-B14

1955SB1401

195581402

1955B1403

1955B1404

195581405

CNC18-B15

1955B1501

19SSB1502

19S5B1503

CNC19-B16

1955B1601

Elaladal=EF-fals]
1900 10VL

1855B1603

w

1955B1604

CNC19-B17

195SB1701

195581702

195SB1703

19SSB1704

1985B1705

1QQQD18n1
13~ (]

LA =]

195SB1802

195581803

198SB1804

Blwlno]alml bl alB|WN]2WN|2|gh|GR]2 AW 2] B|WN] BN MW =2 Blw M=

—
AN FN N EN N EN FN FN Py -1 R- R =T RST a K=T E=T - K- RE ST Rt B R RS B

Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector

PPM - parts per million




TABLE 4 - CONTINUED

SUMMARY OF OVA SOIL SCREENING RESULTS
SITE 19, AST 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOQUTH CAROLINA
ND - not detected

Sample Sampie Depth |Total Organic Vapor Headspace
Sample Location | ldentification (feet) Concentration {ppm)
CNC19-B19 19SSB1901 1 4
195581902 2 4
195581903 3 4
195581904 4 4
CNC19-B20 1985B2003 3 60
19S5SB2004 4 >120
19SSB2005 5 >50
CNC18-B21 195SB2103 3 10
195SB2104 4 10
198882105 5 5
CNC19-B22 195882201 1 3
195882202 2 3
195582203 3 6
1955B2204 4 10
CNC1i5-B23 1958882301 1 0
195SB2302 2 0
198SB2303 3 0
195SB2304 4 0
CNC19-B24 195SB2401 1 0
1958B2402 2 0
19S55B2403 3 0
195582404 4 0
CNC19-B25 198582501 1 0
1955B2502 2 0
195582504 4 0
CNC19-B26 195SB2602 2 4
Notes:

OVA - organic vapor analyzer equipped with a flame ionization detector
PPM - parts per million
ND - not detected



TABLE 5

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL
SITE 18, BUILDING 123

ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (uglkg)™”
Sample Sample Sample | Benzene | Toluene | Ethylbenzene Total Naphthalene | Diesel Range
Location Identification Depth Xylenes Organics
(feet) {mg/ky)
CNC18-B07 | 185FB01-0203 | 2-3 <5.0 <5.0 <5.0 <5.0 <50 <10
CNC18-B02 | 18SFB02-0405 4-5 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC18-B03 | 18SFB03-0405 5-6 <5.0 <5.0 <50 <5.0 29 <10
CNC18-B04 | 18SFBD4-0405 4-5 <5.0 <5.0 <5.0 9.6 13 <10
CNC18-BD5 | 18SFBOK-0809 8-9 <5.0 <50 <5.0 <5.0 <50 <10
NOTES:

™ Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as
less than the instrument detection limit.

ug/kg - micrograms per kilogram, except as noted.
ma/kg - milligrams per kilogram.




TABLE 5 - CONTINUED

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL

SITE 19, BUILDING 3909

ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (ug/kg) "
Sample Sample Sample ["Benzene | Toluene | Ethylben Total Naphthalene | Diesel Range
Location Identification Depth zene Xylenes Organics
{feet) {mg/kg)
CNC19-B02 | 19SFB02-04086 5-8 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC18-B03 | 19SFB03-0507 56 <5.0 <50 <5.0 <5.0 170 <10
CNC19-B04 | 19SFB04-0304 4.5 <5.0 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B05 | 195FB05-0405 56 <5.0 <50 <5.0 <5.0 <5.0 <10
CNC19-B06 | 19SFB06-0506 56 <5.0 <5.0 <5.0 <5.0 93 55
CNC15-B0&8 | 195FB08-0506 4.5 <5.0 <5.0 <5.0 5.6 460 <10
CNC19-B08™ | 19SFB08-0506 4-5 NA NA NA NA NA <10
CNC19-B0S | 19SFB09-0405 4.5 <5.0 <5.0 <50 <5.0 620 140
CNC19-B10 | 19SFB10-0405 4-5 <5.0 <5.0 <5.0 <5.0 460 44
CNC19-B11 | 19SFB11-0405 45 <50 <5.0 <50 <5.0 700 300
CNC19-B12 | 19SFB12-0304 3-4 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B13 | 19SFB13-0405 34 <50 <50 <5.0 <5.0 <5.0 22
CNC19-B14 | 195FB14-0203 3-4 <50 <5.0 <5.0 <5.0 <5.0 <10
CNC19-B15 | 19SFB15-0203 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 16
CNC19-B15%7 T 19SFB15-0203 3-4 <50 <5.0 <5.0 <& 1) ) MNA
CNC19-B16 | 19SFB16-0203 2-3 <5.0 <5.0 <5.0 <5.0 1300 150
*NC19-B16™ | 19SFB16-0203 2-3 NA NA NA NA NA, 176
wCNC19-B17 | 19SFB17-0405 5-6 <5.0 <50 <5.0 <5.0 <5.0 23
CNC19-B17% | 19SFB17-0405 56 NA NA NA NA NA 24
CNC19-B18 | 195FB18-0304 34 <50 <50 <5.0 <5.0 <5.0 <10
CNC19-B18% | 19SFB18-0304 34 <5.0 <5,0 <5.0 <5.0 <5.0 NA
CNC19-B19 | 19SFB19-0304 3-4 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC19-B20 | 19SFB20-0304 3-4 <5.0 <50 <50 <50 27 <10
CNC19-B21 | 195FB21-0304 3-4 <5.0 <5.0 <5.0 <50 <5.0 <10
CNC19-B22 [ 19SFB22-0304 3-4 <5.0 <5.0 <5.0 <5.0 <5.0 <10
NOTES:

)| aboratory screening data were analyzed using USEPA Method B260. Compounds not detected are reported as

less than the instrument detection limit.

@ Duplicate Sample

ug/kg - micrograms per kilogram, except as noted.

mg/kg - milligrams per kilogram.




TABLE 6

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 18, BUILDING 123
ZONE G, FORMER CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data ( uglkg)™
Sample Sample Toluene Total Naphthalene | Diesel Rang
Location Identification Benzene Ethylbenzene X Organics
ylenes
{mg/kg)
CNC18-B01 18GFB01-06 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC18-B02 18GFB02-12 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC18-B02"" 18GFB02-12 NA NA NA NA NA <0.1
CNC18-803 18GFB03-08 <1.0 <1.,0 <1.0 <1.0 23 NA
CNC18-B04 18GFB04-09 <1.0 <1.0 <1.0 <1.0 10 04
CNC18-B05 18GFB05-12 <1.0 <1.0 <1.0 <1.0 6.4 NA
NOTES:

" aboratory screening data were analyzed using USEPA Method 8260.

the instrument detection limit.

@ Quplicate sample

ug/kg - micrograms per kilogram, except as noted.
mg/kg - milligrams per kilogram.

NA = Not analyzed

Compounds not detected are reported as less than



TABLE 6 - CONTINUED

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER
SITE 19, BUILDING 3909
ZONE G, FORMER CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Laboratory Screening Data (ugiL)™
Sample Sample Toluene Total Naphthalene Diesel Range
Location Identification Benzene Ethylbenzene Xy Organics
ylenes {mglL)
CNC19-B02 19GFB02-08 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC19-B03 19GFB03-08 <1.0 <1.0 <1.0 3.1 120 3.4
CNC19-B0O4 19GFB04-08 <1.0 <1.0 <1.0 <1.0 58 08
CNC19-B05S 19GFB05-08 <1.0 <1.0 <1.0 <1.0 3.1 0.7
CNC19-B06 19GFB06-08 <1.0 <1.0 1.8 <1.0 14 0.5
CNC19-B07 19GFB07-08 <1.0 <1.0 <1.0 <1.0 36 04
CNC19-B09 19GFB09-09 <1.0 <1.0 <1.0 1.3 130 1.6
CNC19-B10 18GFB10-10 <1.0 <1.0 <1.0 <1.0 22 6.0
CNC19-B11 19GFB11-07 1.5 <1.0 <1.0 <1.0 450 1.4
CNC19-B12 19GFB12-07 <1.0 <1.0 <1.0 <1.0 <1.0 0.2
CNC19-B13 19GFB13-07 6.5 <1.0 <10 2.9 1900 27
CNC19-B13* 19GFB13-07 NA NA NA NA NA 27
CNC19-B14 19GFB14-09 <1.0 <1.0 <1.0 <1.0 15 0.8
CNC19-B14* 18GFB14-09 <1.0 <1.0 <1.0 <1.0 7.9 NA
CNC19-B15 19GFB15-07 <10 <1.0. <1.0 <1.0 <1.0 0.3
CNC19-B16 19GFB168-07 3z <1.0 42 47 1400 2.9
CNC19-B17 19GFB17-11 <1.0 <1.0 <1.0 <1.0 <1.0 0.3
CNC19-B18 19GFB18-09 <1.0 <1.0 <1.0 <1.0 6.2 0.1
CNC19-B19 19GFB19-09 <1.0 <1.0 <1.0 <1.0 <1.0 <0.1
CNC19-B20 19GFB20-09 <1.0 <1.0 <1.0 <1.0 <1.0 0.1
CNC19-B21 19GFB21-09 31 <1.0 <1.0 1.9 1600 5.6
CNC15-B22 19GFB22-09 1.5 <1.0 <1.0 <1.0 28 1.2
CNC19-B22" 19GFB22-09 3.3 <1.0 <1.0 <1.0 44 1.1
NQTES:

" Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as less than
the instrument detection limit.

@ puplicate Sample

ug/L - micrograms per liter, except as noted.
mg/L - milligrams per liter.

NA = Not anaiyzed.




TABLE 7

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 18, BUILDING 123
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soil Boring / Benzena Toluene Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) Chrysene Dibenzo(a,h) Naphthalene
Sample No Sample Date (ugkg) (ug/kg) benzene (total} anthracene fluoranthene fluoranthene (uglkg) anthracene (ug/kg)
' ¢ (ughkg) | (ugkg) (ug/kg) (ugkg) (ugkg) g (ug/kg) ¢
RBSL 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNG18-BO1 /
185LB010203 |  14-May-99 <6 <6 <B <8 < 400 < 400 < 400 < 400 < 400 <6
CNC18-B02 /
185LB020405 14-May-99 <6 <6 <B <B < 460 < 460 < 460 < 460 < 460 <
CNC18-B03 /
18SLB030405 | 4-May-99 <6 <6 <6 <6 < 360 < 360 < 360 < 360 < 360 5W
GNC18-Bp3®
185LBO30506D |  17-May-99 <7 <7 <7 49 <400 <400 < 400 < 400 < 400 3™
CNC18-BD4 /
18SLB040405 | 4-May-99 <6 <6 <H <6 < 360 < 360 < 360 < 360 < 360 <6
CNC18-B05 /
18SLB050406 | 14-May-49 <10 <10 <10 <10 < 530 <530 <530 <530 < 530 <10
CNC18-TL#
1801TLOD103 | 13-May-99 <5 <5 <5 <5 NA NA NA NA NA <5
CNG18-TL¥/
1802TL00Z201 13-May-49 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in micrograms per kilograms (ug/kg).

NA - Not analyzed

M south Carolina Department of Health and Environmental Contral Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.
“ Trip blank

® Duplicate sample

& |ndicates the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit.




TABLE 7 - CONTINUED

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL

SITE 19, AST 3809
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Benzo(a)

Benzo(b)

Benzo(k)

Dibenzo(a,h)

. ) Ethyi- Xylenes
2213?;;%’ Sample Date B(ir;;'::;)e T(Elgu;:;e benzene (total) anthracene fluoranthene flucranthene C(:g,::;]e anthracene Naz:lgt:lka;ne
' ) {ugfkg) (ug/fkg) {ug/kg) (ug/kg) (ug/kg) (ugrkg)
RBSL (" 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC19-B03 /
19SLB030506 | 14-May-99 <6 <8 <6 <6 <530 <530 < 530 < 530 <530 <6
CNC19-B06 /
19SLB0S0506 | 14-May-99 <8 <8 <6 <6 <430 <430 <430 < 430 < 430 <6
CNC19-B08 /
19SLB080405 | 14-May-99 <6 <6 56 92 < 4600 <4600 < 4600 < 4600 < 4600 7250 %
CNC19-B099 /
19SLB090405 | 14-May-99 <6 <6 <6 <6 <500 <500 < 500 < 500 <500 660
CNC19-B09 /
19SLB090405D |  14-May-99 <900 < 900 <900 <900 <500 300 & <500 260 < 500 1500
CNC19-B10/
19SLB100405 |  4-May-99 < 850 < 850 < 850 < 850 <530 <530 <530 <530 <530 5500
CNC19-B11/
195LB110405 | 4-May-89 <6 <6 <6 v < 400 < 400 <400 < 400 < 400 200 @
CNC19-B16/
195LB160203 | 14-May-99 <7 <7 <7 <7 < 460 < 460 < 460 < 460 < 460 5

All concentrations are in migrograms per kilograms (ug/kg).

NA - Not analyzed

™ gouth Carolina Department of Health and Enviranmental Controf Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.

@ Trip blank

& puplicate sample
¥ indicates the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit.




TABLE 7- CONTINUED

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESIULTS FOR CHEMICALS OF CONCERN IN SOIL
SITE 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Soil Boring / Benzene Tolyene Ethyl- Xylenes Be;nzo(a) Benzc;(b) Benzo(l:) Chrysene Dibenzo(a,h) Naphthalene
Sample No. Sample Ciate (ugka) ug/kg) benzene (total) anthracene flugranthene flugranthene (ug/kg) anthracene (ugkg)
(ug/kg) {ug/kg) (ugikg) (ug/kg) (ug/kg) {ug/kg)
RBSL " 5 1622 1260 42471 73084 29097 231109 12998 87866 210
CNC19-TL®
19TLO0101 3-May-99 <5 <5 <5 <5 NA NA NA NA NA <5
CNC19-TLZ /
1902TL00201 | 13-May-99 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in micrograms per kilograms (ug/kg).

NA - Not analyzed

' south Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less than 5 feet.

@ Trip blank

@ puplicate sample

® Indicales the presence of an analyte at a concentration less than the reporting limit and greater than the detection limit.




TABLE 8

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 18, BLDG 123 and AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Monitoring Wetl/| Sample Benzene Ethyl- Toluene Xylenes Naphthalene Benzo(a) Benzo{b) Benza(k) Chrysene dibenzo(a,h) MTBE
Sample No Date (uglL) benzene (uglt) (total) (uglL) anthracene | fluoranthene | fluoranthene L anthracene L
ple Mo, (ug/L) § (ug/L) ug/ (ug/L) (ugiL) (ugiL) (ugh) (ug/L) (ugll)
RBSL 5 700 1000 10000 10@ 10@ 10@ 10@ 109 10@ 40
CNC18M-01 /
18GLMO101 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC18M-02 /
18GLM0201 9-Sep-99 3t <5 <5 aW 137 <10 <10 <10 <10 <10 <5
CNC18M-02 /
18GLM0201D 9-Sep-99 <5 <5 <5 3@ 227 <10 <10 <10 <10 <10 <5
CNC180-1E /
18GLO1E01 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC180-1F /
18GLO1F01 9-Sep-99 <5 <5 <5h <5 <5 <10 <10 <10 <10 <10 <5
CNC18M-03 /
18GLMO3001 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 . <10 <10 <5
CNC18TL®}/
18TL00101 9-Sep-93 <5 <5 <5 <5 <5 NA NA NA NA NA <5

All concentrations are in ug/L.

NA - Not analyzed
' South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water.

@ The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ug/l for total PAHs.

© Trip blank
¥ Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit.



TABLE 8 - CONTINUED

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 18, BLDG 123 and AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Monitaring Well/| Sample Lead Arsenic Barium Cadmium Ch:-:rtnailum Mercury Selenium Silver
Sample No, Date {ug/L) {ug/L) (ug/L) {ug/L) (ugiL) (ug/L) (ug/L) {ug/L)
RESL™" 15 50 2000 5 100 2 50 5

CNC18M-01/

18GLMO101 §-Sep-99 <1.2 <2.07 114 < 1.94 <42 < (.02 <2.57 <254
CNC18M-02/

18GLM0201 9-5ep-99 <1.7 <386 18.8 < 1.94 <4.3 < (.02 < 2.57 < 2.54
CNC18Mm-02 /

18GLM0201D | 9-Sep-99 <1.09 <207 27.3 <1.94 <43 <0.02 < 2.57 <2.54
CNC18M-03 /
18GLMO03D01 9-Sep-99 <327 < 6.21 58.4 < 1,94 <431 < (.02 < 7.7 <254
CNC180-1F /

18GLC1FO01 9-Sep-99 < 1.09 203 59.4 <1.94 <4 < (.02 < 2.57 <254

All concentrations are in ugil.

NA - Not analyzed
™ South Carolina Depariment of Health and Environmental Control Risk Based Screening Levels for ground water.



TABLE 8 - CONTINUED

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER
SITE 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

. Ethyl- Xylenes Benzo(a) Benzo(b) Benzo(k) dibenzo(a,h)
Mosnnorlrgh\:‘v ely S;r:tple B:-Junzli?e benzene T(clnluir;e (totaf) Na;;htl';il)ene anthracene | fluoranthene | fluoranthene C?L??E; © anthracene IE:TiE
ampie o- e 9 (ugiL) " (ugrL) v (ugiL) (ug/L) {ugiL) 9 (ugrL) 9
RBSL" 5 700 1000 10000 10 @ e 10@ 10 109 10 40
CNC19M-01 /
19GLM0101 6-Aug-99 15 <5 <5 <5 98 <10 <10 <10 <10 <10 <5
CNG190-18/
13GLO1B01 9-Sep-9¢ <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC190-1D /
14GLO1D01 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC190-1C /
18GLO1CO1 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC19M-02 /
19GLM0201 6-Aug-99 <5 <5 <5 <5 14 <10 <10 <10 <10 <10 <5
CNC19M-03 /
19GLMD301 9-Sep-99 <5 <5 <5 <5 12 <10 <10 <10 <10 <10 <5
CNC19M-04 /
19GLMO401 6-Aug-99 4t <5 <5 4 157 <10 <10 <10 <10 <10 <5
CNC19M-05 /
19GLMO501 10-Aug-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5
CNC19M-06 /
19GLMO0601 9-Sep-99 <5 <5 <5 <5 <5 <10 <10 <10 <10 <10 <5

All concentrations are in ug/fL.

NA - Not analyzed

) South Carolina Department of Health and Environmental Control Rigk Based Screening Levels for ground water.
@ The Risk based screening level for individual PAH CoC is 10 ugfl or 25 ug# for total PAHS.

® Trip blank

W indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit.



CGMPARISON OF MAXiIMUM CON
SITE 18, UST 123 and Site 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

AITIDA 5
TRATIONS TC RBSLs

M
F

Maximum Maximum GW RBSLs
Concentration Concentration| Tier 1 GW | Protective of On-
in Soil Soil RBSLs in GW RBSLs Site Construction

Chemical of Concern (mag/kg) (mg/kg)® (mg/L) (mg/L)® Worker™®
Benzene <0.9 0.005 0.31° 0.005 0.15
Toluene <0.9 1,622 4.65% 1 5.38
Ethybenzene <0.8 260 0.19 0.7 6.05
Xylenes <0.9 42471 0.799 10 102.33
Benzo(a)anthracene <4.6 73.084 - 0.010 -
Benzo(b)flucranthene <46 29.097 - 0.010 -
Benzo(k)fluoranthene <46 231.109 - 0.010 -
Chyrsene <47 12.998 - 0.010 -
Dibenzo(a,h)anthracene <4.6 87.866 - 0.010 -
Naphthalene 7.25 0.21 23.35° 0.010 1.63

{a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4,

Sandy Soil, Depth to GW - <5 ft, SCOHEC RBCA Guidelines, 1998.

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1,

SCDHEC RBCA Guidelines, 1998.

{c) - Calculated for dermal, incidental ingestion, and inhalation routes for the

on-site construction worker (see Section 3.5.1 of the text and Appendix H).
(d) - Groundwater concentration in equilbrium with free product as calculated

using Raoult's Law (see Appendix F).

GW - Groundwater

RBSLs - Risk Based Screening Levels

ND - Not detected

MA - Mat analuzad
wol anayaed

Bold value indicates the concentration exceeded one of the RBSLs.




EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE

TABLE 10

SITE 18, UST 123 and Site 19, AST 3909

ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route F’athway Selected for Exposure point or Data ﬁequirements (If
Evaluation? (Yes or No} Reascn for Non- pathway selected)
Selection
Air Inhalation No No volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groundwater Ingestion No No water supply well
downgradient or
Dermal contact No residential basements.
Inhalation No
Surface Water Ingestion No Cooper River 200 ft No additional data
downgradient required
Dermal contact No
Inhalation No
Surficial Soil Ingestion No No impacted surface soil
Dermal contact No
inhaiation NO
Subsurface Soil Ingestion No No subsurface soil with
BTEX or PAHSs including
Dermal contact No naphthalene above
RBSLs
Inhalation No




TABLE 11

EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE
SITE 18, UST 123 and Site 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Media Exposure Route Pathway Selected for Exposure point or Data Requirements (If
Evaluation? (Yes or No) Reason for Non- pathway selected)
Selection
Air Inhaiation No No volatilization to
enclosed space.
Explosion Hazard No No explosion hazard.
Groundwater ingestion Yes Future use of property
expected to be industrial
Dermal contact Yes or commercial. Water line
within 5 f of free product
Inhalation Yes plume; therefore,

construction worker
exposure possible.

Surface Water

ingestion Yes Cooper River 200 ft
downgradient

No additional data
required

Dermal contact No
Inhalation No
Surficial Soil Ingestion No No impacted surface soil
Dermal contact No
Inhalation No
Subsurface Soil Ingestion Yes Construction worker No additional data
expsoed to soils during required
Dermal contact Yes diggingftrenching.
Inhalation No Inhalation not considered

due to volatile loss during
digging; no confined
space entry, and low
volatility of naphthalene




TABLE 12

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs

SITE 18, UST 123 and Site 19, AST 3909
ZONE G, CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Maximum . H
Thoeretical Source | Concentration . SSTLS Protactive of "c‘;:glt‘em
Chemical of Concern| Area Concentration Detected in SSTLs Protective of'Surface Construction (®)
(mg/L) Groundwater Water (Cooper River) Workers 55TLs
(mgiL) S$STLsource S5TLcowe SSTLsource
imgit) imgit) imgiL) (mgfL}
Benzene 0.31 0.003 0.053 0.031 0.15 0.053
Toluene 465 <0.005 10.617 6.228 5.38 5.38
Naphthalene 23.36 0.227 0.106 0.062 1.63 0.106

(a) Concentration based on equilibrium of free product with groundwater
mg/L - milligrams per liter
Boid value indicates the concentration exceeded the SSTL.

(b} The minimum an-sile SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and
the on-site construction worker.
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APPENDIX A

UNDERGROUND STORAGE TANK ASSESSMENT REPORT
UST 123 and AST 3909
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FROM
N

e SCUH COroNNe e

DHEC

TO

Commissionar: Dougine E Ergant
Bosrd: John H. Burriss, Chagnan

68586567483 P.1S

Richard €. Jabbour, DOS

Wilam M. Ml Jr., r.-?‘ Vice Chairman Cyndi C. Mostelier
Oepenment of Hunh and Environmental Control Roger Leaks. Jr. Secteiary ME "m': ,_5 G,' un'w

Promating Meaith, ﬂ;nl-ghgv. tha Envirmnman?

SEA0 Aull Brast Crinmbin 8 3090117048 nrachn. tha Eawvironmant

Bl 2 Shaat oA 3 50

Mr. Gabriel L. Magwood
Southern Division NFEC

P.O. Box 190010
2155 Eagle Drive ' .
North Charleston, South Carolina 29419.9010

seseincil Report duted: October 17,1996 © - .
* Chirieston Neval BmBuﬂdmg W13 tSm: Idennﬁcanm # 1&;63) ¢ gwt (-)
- Chesm Couzty. ..

Date: December I7, 1996

Dear Mr. Magwood:

The author has completed technical review of the referenced docutnent Asmhmiud,ﬂrrcponprovides andalytical
results of environmental sampling mnductcdw determine if releases have occurred from operation of the referenced

Ji JES—— [ [y AL._..---A | T Y T

I.II..IME‘ISIUiIIH.I I-Iﬁl_igc Ak Symaol 1ii resulls 'Jl'l-‘l-uu-d IDQICELIE SAVaIDE wves Ob W'J"“l“-‘l- aICinauc

hydrocarbons (PAH) and RCRA metals (total) were detected in areas ofthe tank pit (soils) and elevated levels of
RCRA metals detected in groundwater, The resuits exceed the levels pryposed in the Soil Comrective Action Plan
(dated July 18, 1996) and established Mgxinmum Coutarninant Levels (o) for drinking water and

necessitate additional endeavors for remedial sctions (soils removal) ana contamipation characterization (assessment
activitics, including groundwater investigations), as appropriate. In this jegard, assessment/oorrective action
activities provided in the Tenk Management Plan (dated October 18, 1996) should be implemented in an sppropriate
and limely manner. Please be remiskted thet groundwater sampling (if necessary) will require construction of
sampling points and will need to be submitted for prior review and apprgval, as appropriate.

oo Smals omorbe .

Shouid you have any questions, plesse contact me at (803) 734.5328.
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G-:mmdwster
Butuu of Wiater
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Prepared for:

DEPARTMENT OF THE NAVY
SOUTHERN DIVISION

NAVAL FACILITIES ENGINEERING COMMAND

CHARLESTON SC

Prepared by:

SUPERVISOR OF SHIPBUILDING, CONVERSION
AND REPAIR, USN, PORTSMOUTH DETACHMENT
ENVIROMENTAL CHARLESTON, 8C '

1899 NORTH HOBSON AVE.

NORTH CHARLESTON SC 29405-2106

October 17, 1996



South Caroiina Department of Heaith and Ernvironmental Control (S.C.D.H.E.C.)
Underground Storage Tank (UST) Assessment Report

i Submit Completed Form to:
. UST Regulatory Section
Date Received SCOHEC
2600 Bull Strest
State Use Only Columbia, South Carolina 25201
Telephone (803) 734-5331

I OWNERSHIP OF UST(S)

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site Office

Mailing Address: P.O. Box 190010

C:h - T\T_ Chgr!estcn Stntp_' SC le COde: 29419-9010

AreaCode: 803  Telephone Number: 743-9985  Contact Person: LCDR Paul Rose

L SITE IDENTIFICATION AND LOCATION

Site LD. #: 16763

Facility Name: Charleston Naval Base Complex, Building 123

Street Address: South Hobson Avenue

City: North Charleston, 29405-2413 County: Charleston

III CLOSURE INFORMATION

Closure Started: 19 June 1996 Closure Completed: 20 June 1996
Number of USTs Closed: 1

N/A SPORTENVDETCHASN

Consultant UST Removal Contractor

—

IV. CERTIFICATION (Read and Sign after completing entire submittal)

Lmﬁu:mmmmpmhmn-mthudﬂmmuuu-ammhqﬁyormwwhm “

Ouis mformroation. [ badieve that the 30N I8 brow, ) crumpl

LCDR Paul Rose
Name (Type or Print)

(D

Signature
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V. UST INFORMATION

Depth (ft.) To Base of Tank...................
Spill Prevention Equipment  Y/N..........
Overfill Prevention Equipment Y/N.........
Method of Closure  Removed/Filled. ...
Visible Corrosion or Pitting  Y/N..........

Visible Holes Y/N.....oooovmmiiiineeiieeeeeneen.

Tank 1

Tank 2

Tank 3

Tank 4

Tank §

Tank 6

Waste Oil

1,000 gal.

97T

Steel

Method of disposal for any USTs removed from the ground (attach disposal manifests)

The UST was removed from the ground, drained, and cleaned. It was then cut up
for recycling as scrap metal. See Attachment III.

Method of disposal for any liquid petroleum, sludges, or waste waters removed from the

USTs (attach disposal manifests)

The residual waste oil was shipped out as non-regulated sludge.

If any corrosion, pitting, or holes were observed, describe the location and extent for each

UST

The tank was in good condition. It did not appear to have any. holes or leaks.
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VI. PIPING INFORMATION

Construction Material....................cccoooen,
Distance from UST to Dispenser.....................
Number of Dispensers............c....cccoooviinvenn,
Type of System P/S...........cccoiiiiiii,

Was Piping Removed from the Ground? Y/N....
Visible Con_'osion or Pitting Y/N...........cooeee.

Visible Holes Y/N ..o

*UST 123-1 was a gravity fed waste o1l tank for an oil/water
separator. The tank was emptied penodicelly by suctioning
into a waste oil collection truck.

If any corrosion, pitting, or holes were observed, describe the location and extent for each

fine.

Tank 1

Tank 2

Tank 4

Steel

>20 yrs

—

No corrosion, pitting, or holes were found in the UST piping. The water in the excavation
came from a slow leak in the 4" cast iron sewer line that ran above UST 123-]1. This line
was cut and capped during excavation. See Attachment I, Site Map Number 2.

VII. BRIEF SITE DESCRIPTION AND HISTORY

Bldg 123 is a former Boiler House that supplied steam to ships and parts of the Naval Base.

UST 123-1 was a regulated 1,000 gallon underground storage tank on the east side of the
building. The UST stored waste oil from an oil/water separator.

AST 3909 is located approximately 150 feet from the UST 123-1 site. The 200,000 gallon

tank supplied fuel oil to the boilers in Bldg 123 via underground piping. See Site Map

Number 4.



VIII. SITE CONDITIONS

Yes No Unk

A Were any petroleum-stained or contaminated soils found in the UST
excavation, soil borings, trenches, or monitoring wells?

If yes, indicate depth and location on the site map. [*3.101 x*

B. Were any petroleum odors detected in the excavation, soil borings,
trenches, or monitoring wells?

If yes, indicate location on site map and describe the odor (strong, mild,
etc.) [*mild] X*

C. Was water present in the UST excavation, soil borings, or trenches?

If yes, how far below land surface (indicate location and depth)? X
UST excavation, 6" deep. See Note 1.

D. Did contaminated soils remain stockpiled on site after closure?
If yes, indicate the stockpile location on the site map.

Name of DHEC representative authorizing soil removal:
See Note 2. X

E. Was a petroleurn sheen or free product detected on any excavation
or boring waters?

If yes, indicate location and thickness. [*No appreciable thickness) xX*

Note 1: A condensate tank draining evolution was taking place from within Building 123 concurrent with the
UST removal. The water drained into a broken sewer line that ran above the UST and dumped into the
excavation.

. - momal i lmmmdmsd - . P k) me oo tAl TRITTOM LA T
Note 2: The contaminated soil is located at Bldg 123. Per conversation witn DHEC, Mr. 1

Mr. Gabriel Magwood of SouthDiv, the entire naval complex is considered the site.

L PO DS |
vigrucn, auu



IX. SAMPLE INFORMATION
S.C.DHE.C. Lab Certification Number 10120
Sample # Location Sample Type | Depth* || Date/Time of ([ Collected QVA#
(Soil/Water) Collecuon || Bv

SPORT || East end of tank. Sail g 20 June 96 w. Not
0082-1 1500 Nesbit Teaken
SPORT || West end of tank. Soil 9 20 June 96 Ww. Not
0082-2 1500 Nesbit Teken
SPORT || Western portion of ground Water 10 20 June 96 w. Not
0082-3 || water pool. 1500 Nesbit Taken
—— —r

%

———

* = Depth Below the Surrounding Land Surface




X. SAMPLING METHODOLOGY

Provide a deiailed description of the methods used to collect and store (preserve) the
samples.

After the removal of USTI123-] soil and ground water samples were taken. Sampling
was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment
Guidelines.

The samples are identified as follows:

Detachment Charleston General Engineering Labs

Soil Sample UST123-1-1 = SPORT -0082-1
Soil Sample UST123-1-2 = SPORT -0082-2
Ground Water Sample UST123-1-3 = SPORT -0082-3

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill
the sample containers leaving as little head space as possible and immediately capped. Soil
samples were extracted at the tank ends above the ground water level. The ground water sample
was taken from the western portion of the ground water pool.

The samples were marked, iogged, and immediately placed in sample coolers packed with
ice to maintain an approximate temperature of 4° C. Tools were thoroughly cleaned and
decontaminated with organic-free soap and water after each sample.

The samples remained in the custody of SPORTENVDETCHASN until they were
transferred to General Engineering Laboratories for analysis as documented in the attached Chain-
of-Custody Record.



XI. RECEPTORS

Yes

No

Are there any lakes, ponds, streams, or wetlands located within 1000 feet

of the UST system?
[* Cooper River 1601
If yes, indicate tvpe of receptor, distance, and direction on site map.

Are there any public, private, or irrigation water supply wells within 1000
feet of the UST system?

If ves. indicate tvpe of well, distance, and direction on site map.

Are there any underground structures (e.g., basements) located within 100

feet of the UST system?
[* oily/water separator, adjacent]

If ves, indicate the tvpe of structure, distance, and direction on site map.

x*

Are there any underground utilities (e.g., teiephone, electricity, gas, water,
sewer, storm drain) located within 100 feet of the UST system that could
potentially come in contact with the contarmination?

[* sewer]
If ves. indicate the tvpe of utilitv, distance, and direction on the site map.

Has contaminated soil been identified at a depth of less than 3 feet below
land surface in an area that is not capped by asphalt or concrete?

If yes, indicate the area of contaminated soil on the site map.




Attachment I
SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and
pump island locations, sample locations, extent of excavation, and any other pertinent
information.

Site Maps 1, 2, 3, and 4
Photographs 1 and 2
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Attachment I1
ANALYTICAL RESULTS

You must submit the laboratory report and chain-of-custody form for the samples. These samples
must be analyzed by a South Carolina certified laboratory.

Certified Analytical Results
Chain-of-Custody
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S E GENERAL ENGINEERING LABORATORIES
- ; Meeting ioday’s needs with a vision for tomorrow.
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CERTIFICATE OF ANALYSIS
Clienr: Supervisor of Ship Building & Conversicn /
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
Nacth Charlesion, South Carolina 29405-2106
Consct: Mr. Bill Hiers
Projec: Description: SUPSHIP-Porismouth Detachment
oz NPWC00196 Report Date: July 01, 1996 Page 10f4
Sample ID : SPORT0082-1
LabID : 960640201
Marix ° : Soil
Date Collected : 06/20/96
Date Received 1 0612196
Priority : Routine ]
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Data Tlme Batch M
“"latle Organics
EX -4 iams
enzene u 0.00 200 400 ugkg 20. JAC 06/24/96 1255 86322 1
Ethylbenzene u 0.00 20.0 400 ughg 20.
Toluene U 7.40 200 400 ugkg 20.
Xylenes (TOTAL) U 0.00 20.0 400 ughg 20.
Naphthaicne u 0.00 200 400 ugikg 20.
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 iems
Acenaphihene 4240 1660 3310 ugkg 10. JCB 06/2596 2345 86390 2
Acenaphihylene u 0.00 1660 3310 ugikg 10.
Anchracene 3660 1660 3310 uwg/kg 10.
Benzo(a)anthracene J no 1660 3310 ugkg 10
Berzo(a)pyrene J 1750 1660 3310 ug/kg 10.
Benzo(b)fluoranthene b 2090 1660 3310 ugkg 10.
Benzo(ghi)perylene u 0.00 1660 3310 ugkg 10.
Benzo(k)fluoranthene U 0.00 1660 3310 ugikg 10.
Cluysens u 0.00 1660 3310 ughg 10.
Dibenzo(a.h)anthracens u 0.00 1660 3310 ughkg "10.
Fluoranthene 12400 1660 IN0 wpkg 10.
Fluorene J 2650 1660 3310 ugkg 10.
Indeno(1.2.3-c.d)pyrene u 0.00 1650 3IM0 ugkg 10.
Naphthaiene U 0.00 1660 3310 ugkg 10.
Phensnthrene 16300 1660 3310 ughg 10.
Pyrene 9570 1660 3310 ugkg 10.
Metals Anajysis
dercury J 0.152 0.00232 0200 mg/kg 1.0 RMJ 06726/96 1309 86352 N
iver u 3.3 125 500 ugkg 1.0 NRM 0672796 2116 86447 1
Anenic 15400 930 500 ugkg 10

OO S R R

P O Box 30712 + Charleston. SC 29417 « (803) 556-8171 « Fax (803) 766-1178 »9506402-01*
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CERTIFICATE OF ANALYSIS

: GENERAL ENGINEERING LABORATORIES

Meeting today's needs wiith a vision for tomorrow.

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleswon, South Carolina 29405-2106

Conzacts Mz, Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachmens
cc: NPWC00196 Report Dae:  July 01, 1996 Page 20f4
Sample ID : SPORT0082-1
Parameter Qualiffer Resuit DL RL Units DF Apalyst Date Time Batch M
Barium 33700 33 500 ug/kg 1.0
Cadmium ] 181 485 250 ug/kg 1.0 NRM 06/2796 2116 86447 3
Chromium 18700 293 500 ugkg 10
Lead 114000 565 250 ugkg 1.0
Selenium 870 ns 250 uglkg 1.0
Generai Chemigtry
T4l Rec. Pego. Hydrocarbons 678 100 500 mgkg 10 JEN 06/26/96 1200 36423 4
" '
The following prep procedures were performed: -
GC/MS Base/Neutral Compounds GWL 06/25/96 1630 86390 5
Mercury RMJI 06/23/96 1500 863352 &
TRACE FGD 062696 1500 856447 7
Comments:
A dilution was required for Yolstile Organics dus w0 a high concentration of
hydrocarbons. A dilution was required for Exaactable Organics due 1o a
high concentration of target cempounds and matrix interference.
As s resull, the detection limits are elevazed,
Surrogate Recovery Test Pereenmt® Acceptable Limits
2-Fluorobiphenyl M610 0.00* (30.0-115.)
Nitrobenzene-d5 Mé610 0.00* (23.0-120,)
p-Terphenyl-d14 M610 0.00* (3713 .128)
Bromofluorobenzene BTEX-8260 102 (59.7 - 159.)
Ditromofluoromethane BTEX-8260 952 (74.0-128.)
Toluene-dB BTEX-8260 90.8 (334-163.)
Bromofucrobenzens NAP-8260 102. (59.7 - 159.)
Dibramofluoromethane NAP-8250 952 (74.0-128.)
Toluene-48 NAP-8260 908 (534 -163.)
*0605402-01* P O Box 30712 « Charleston, SC 29417 + (803) 556-8171 » Fax (803) 766-1 178
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GENERAL ENGINEERING LABORATORIES

Meering todav’s needs with a vision for tomorrow.
4 3

CERTIFICATE OF ANALYSIS

Cliens: Supervisor of Ship Building & Conversion ‘
SUPSHIP-Portsmouth Detachment-Env.
1899 Nonth Hobson Ave.
North Charlesion, South Carolina 29405-2106
Comact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachmene

cc: NPWCD0196 Repont Date: July 01, 1996 Page 3of4
Sampls ID : SPORTDO082-1
M = Method ' Method-Description
M1 EPA 8260
M2 EPA 8270
M3 EPA 6010A
M4 EPA 9071
MS EPA 3550
M6 EPA 7471
a7 EPA 3050
Notex:

The qualiiers in this report are defined as follaws:

] indicates presence of analyts at a concentration less than the reporting limit (RL) and greater than the detection limis (DL).
U indicates that the analyte was not detected it a concentrarion greater than the detection limit

* indicate that a qualiry control analyte recovery is outside of specified acceptance criteria.

GEL Laboratory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZ0514 AL . 41050 AZ - AZ0S14
CA - 2080 CT - PH-0169 CA - [-1023/2056 CT - PH-0175
DE -SC012 FL - E87156/87294 FL - E87472/87458 MS - 29417
ME - 5C012 MS - 10120 NY - 11502 RI- 138
NC-233 NY - 11501 SC . 10582 TN . 02934
RI- 135 SC- 10120 UT-E-227 YA -00111
TN - 02934 UT- E-251 WA -C225 NJT - 79002
*9606402-01* P O Box 30712 « Charleston, SC 29417 « (803) 556-8171 » Fax (803) 766-1178

ﬂ Dwimtaard ren onevelard roswer,



GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for iomorrow.

CERTIFICATE OF ANALYSIS

Client: Supervisar of Ship Building & Conversion ‘
SUPSHIP-Porumouth Detachmenit-Env.
1899 North Hobsen Ave.
North Cherleston, South Carolina 29405-2106
Coniact: Mr. Bill Hiers
Project Descripuion: SUPSHIP-Portsmouth Dewachmeru

cc: NPWCD0196 Repont Date: July 01, 1996 Page 40[4
Sample ID : SFORTO082-1
GEL Laboratory Certificarions ° EP1 Laboratory Certifications
VA -00151 WA -C223 PA - 68485 WV - 235
WI - 999887790

This data report has been prepared and reviewed
in accordance with General Engineering Laboratories
suandard operating proceduses. Pleass dirast
" “uestions to your Project Manager, Karen Blakeney at (803) 7659-7386.

Anaiytical Report Specialist

*9606402-01* P O Box 30712 « Charleston. SC 29417 » (803) 556-8171 » Fax (803) 766-1178
-"A B e me b e — *
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- - . Meeting todav's needs with a vision for tomorrow.
S
R4 roRIE”
CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion .
SUPSHIP-Portsmeuth Detachment-Env,
1899 North Hobson Ave.
North Charlesion, South Carolina 294035-2106
Contact: Mz, Bill Hiers
Project Description: SUPSHIP-Pensmouth Detachment
cc: NPWC00196 Report Date: July 01, 1996 Page 1of4d
Sample ID : SPORT0082-2
Lab ID : 9606402-02
Mamix : Soil
Date Collected : 06/20/96
Date Received : 06/21/96
Prioricy : Routine
Collectar : Cliemt
Purameter Qualifier Resait DL RL Units DF Anailyst Date Time Rateh M
“’olatile Organics
‘EX -4 Uems
.enzene u 0.00 200 400 ugkg 20, JAC 0624096 1754 86322 1
Ethylbenzene U 0.00 200 400 ugkg 20.
Toluens U 0.00 200 400 vg/kg 20.
Xylenes (TOTAL) U 7.40 200 400 ugkg 20.
Naphthalene 610 200 400 ugkg 20.
Extractable Organics
Polynuciear Aromatic Hydrocarbons - 16 isems
Acensphthene 7140 1650 3290 ug/ikg 10. JCB 06726896 0017 853%0 2
Acensphthylene U 0.00 1650 3290 ugfkg 10.
Anthracene 3820 1650 30 ugkg 10,
Benzo(a)nthracene J 3190 1650 3200 ugks 10,
Benzo(a)pyrene u 0.00 1650 3290 ug/kg 10.
Benzo(b)luorsnthene J 2600 1650 3290 ugkg 10.
Benzo(ghi)perylene 1] 0.00 1650 3290 ughg 10.
Benzo(k)fluoranchene u 0.00 1650 3290 ugig 10.
Chrysene u 1650 1650 3290 ug/kg 10.
Dibenzo(a.h)enthracena U 0.00 1650 3290 ughg 10. ,
Flucranthene 18300 1650 3290 ug/kg 10.
Fluorene 4670 1650 3290 ugkg 10.
Indena(! 2.3-c.dYpyrene u 0.00 1650 31290 ugkg 10.
Naphthalene u 0.00 1650 3290 ugkg 10.
Phenmiirene 26700 1650 3290 ugkg 10.
Pyrene 16400 1650 3290 ughg 10.
Metals Analysis
ey 0304 0.00226 0200 mgig 10 RMJ 062656 1312 86352 N
iver U 142 1B 500 ugkg 10 NRM 0627596 2120 86447 3
Anenic 13600 921 500 ugkg 10

P O Box 30712 + Charleston. SC 29417 - (803) 556-8171 - Fax (803) 766-1178 9506402.02¢

¥ 3



£ GENERAL ENGINEERING LABORATORIES
'._ - ¥ Meeting joday’'s needs with a vision for tomorrow.
R4 ToR‘x‘ag'\

CERTIFICATE OF ANALYSIS

Cliene Supervisar of Ship Building & Converrion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleswon, South Caroling 29405-2106
Contact: Mr. Bill Hiers
Praject Description: SUPSHIP-Portsmouth Detachment

ooz NPWC00196 Report Date:  July 01, 1996 . Page 20f4
Sample ID : SPORTO082-2
Parameter Qualifler Result DL RL Units DF Analyst Date Time Batch M
Barium 27500 328 500 ug/kg 1.0
Cadmium ] 1.4 4.80 250 ugkg 10 NRM 06/27/56 2120 86447 3
Clromium 28300 295 500 ug/kg 1.0
Lead 65500 559 250 ugkg 1.0
Selenium 861 708 250 ugkg 10
General Chemistry
Total Rec. Petro. Hydrocarbons 445 10.0 500 mygkg 10 JEN 06/26R6 1200 86423 4
The following prep procedures Were performed: )
GC/MS Base/Neutral Compounds GWL 06/25/96 1630 86390 5
Mercury RMJ 0625096 1500 86352 6
TRACE FGD 06/26/96 1500 86447 7
Comments:
A dilution was required for Volatle Organics due 10 a high concentration of
hydrocarbons. A diludon was required for Exmactabie QOrganics due o s
high concentration of targer compounds and matrix interference.
As a result, the detection limits are elevated,
Surrogate Recovery Test Percent% Acceptsable Limits
2-Fluorobiphenyl Mé&10 0.00* @00 115)
Nitrobenzene -d5 M610 0.00* (3.0-120.)
p-Terphenyl-d14 M610 0.00* (373 -128.)
Bromoflucrobenzens BTEX-8260 968 (59.7 - 159.)
Dibromofluorome thane BTEX-8260 555 (740.128)
Toluene-d8 BTEX-8260 964 (534 -163.)
Bromoflucrobenzene NAP-8260 968 (59.7 - 159.) -
Dibromofluoromehane NAP-826D 956 (740-128.)
Tolueneds - NAP-8260 96.4 (534 - 163.)
*0606402-02° P O Box 307)2 » Charlesion. 5C 29417 + (803) 556-8171 » Fax (B03) 766-1178
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Clienr Supervisar of Ship Building & Conversion !
SUPSHIP-Portsmouth Detachment-Env.
1895 North Hobson Ave,
North Charlesion, South Carolina 29405-2106

Conusce Mr. Bill Hiers

Project Description: SUPSHIP-Portsmouth Detachment
ce: NPWC00196 Report Date: July 01, 1996 Page 3of4
Sample ID : SPORT0082-2

M = Method Method-Description

M1 EPA 8260

M2 EPA 8270

M3 EPA 6010A g
M4 EPA 9071

M5 EPA 3550

Ms EPA 7471

M7 EPA 3030

Notex

The qualifiers in this report are defined as follows:

J indicaies presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates thar the analyts was not datecied at a concentrasion greater than the detection limit.
* indicate thar a qualirty control analyte recovery is outside of specified acceptance criteria.

GEL Laboraiory Certficatons EPI Laboratory Certifications

AL -41040 AZ - AZ0514 AL - 41050 AZ - AZDS14
CA - 2089 CT - PH-0165 CA -1-102372056 CT - PH-173
DE - 5C012 FL - EBT156/37294 FL - EB7472/37458 MS - 29417
ME . 5C012 MS - 10120 NY-11502 RI-138
NC.233 NY - 11501 SC. 10582 TN - 02934
RI-135 SC - 10120 UT-E-27 YA - 00111
TN - 02934 UT - E-251 WA -C225 NJ - 75002
“9506402-02°*

P O Box 30712 « Charieston, SC 29417 »(803) 556-8171 « Fax (803) 766-1178
o> .



GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Superviser of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hotson Ave
North Chariesion, South Carolina 29403-2106
Coniact: Mr, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachmens

cc: NPWC00196 Repon Daze: July 01, 1996 Page 4of4
Sample ID : SPORT0082:2
GEL Laboratory Certifications - EPI Laboratory Certificarions
VA - 00151 WA -C23 PA - 68485 WV .-235
WI - 999887790

This data report has been prepared and reviewed
in aceordance with General Engineering Laborazories
standard operating procedures. Please direct
¥ 4questions o your Project Manager, Karen Blakeney a1 (803) 769-7386.

M *' )i&-l-l.a_~ .
Analyticd] Report Speciatisc

*9805402-02* P O Box 30712 » Charlesion. SC 29417 » (803) 556-8171 « Fax (803) 766-1178
~
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- - - Meeting today 's needs with a vision for tomorrow.
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CERTIFICATE OF ANALYSIS
Client: Supervisor of Ship Building & Conversion ‘
SUPSHIP-Portsmouth Dewchment-Env,
1899 North Hobson Ave.
Noxth Charleston, South Carolina 29405-2106
Conmacr: Mr. Bill Hiers
Project Description: SUPSHIP-Porsmouth Detachment '
cc: NPWC00196 Report Date:  July 02, 1996 Page 1of4
Sample [D : SPORTD082-3
Lab ID : 9606402-03
Magrix : GroundH20
Dae Colleciad : 0672096
Date Received : 0672196
Priority : Routine
Collsctor : Client
Parameter Qualifler Resuit DL RL Units DF Analyst Date Time Bateh M
Volatile Organics
EX -4 items
azene U 0.00 50.0 100 ugA 50. THL 06/27/96 1601 86429 1
Ethyibenzene U 0.00 50.0 100 ugd 0.
Taluene U 0.00 50.0 100 A 50.
Xylenes (TOTAL) U 0.00 500 100 wgl 50.
Naphthalene U 26.5 50.0 100 ugd 50.
Extractable Organicy
Polynuclear Aromaic Hydrocarbons - 16 irems
Acenaphthene U 0.00 50.0 100 ual 10. BDG 06/25/56 1607 86295 2
Acenzphihylene U 0.00 50.0 100 ugd 10.
Anthracens U 0.00 50.0 100 ugd 10.
Benzo(s)anthracene §) 0.00 500 100 usgd 10.
Benzo(a)pyrene U 0.00 50.0 100 ugA 10.
Bemzo(b)fluoranthena U 0.00 50.0 100 ugA 10
Benzo(ghi)perylene U 0.00 500 100 ugd 10.
Benzo(kMluormthene U 0.00 50.0 100  uga 10.
Clrrysens U 0.00 50.0 100  ugAd 10.
Dibemzo(ah)anthracene u 0.00 50.0 100 ugd 10.
Fluoranthene i $1.0 500 100 uga 10.
Fhuorene U 0.00 50.0 100 ugd 10.
Indeno(1.2.3-c.d)pyrens U 0.00 wmn 100 wga 10,
Naphthajene u 0.00 50.0 100 ugA 10.
Phensnthrene U 0.00 50.0 100 ugAd 10.
Pyrene v 0.00 50.0 100  ugi 10.
Metais Analysis
*Mercary 9.13 0.0148 0500 ugh 1.0 DVW 0672596 1117 86350 N
e J 3.66 249 100 uga 10 NRM 0628096 0213 86385 3
Ansenic 416 1.86 100  ug 10

(LN TR TRR ROV L

P O Box 30712 + Charleston. SC 25417 « (803) 556-8171 « Fax (803) 7661178 »9506402.03%
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CERTIFICATE OF ANALYSIS
Clienn: Supervisor of Ship Building & Conversion ’
SUPSHIP-Portsmouth Detachment-Env,
1899 North Hobson Ave.
North Charleskm, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmguth Detachment
cc: NPWCD0196 Report Date:  July 02, 1996 Page 20f4
Sampije ID : SPORT0082-3
Paremeter Quailfler Result DL RL Units DF Analyst Date Time Batch M
Berium 1050 0.0663 100 wd 10 ' :
Cadmium 154 0.0970 500 gl 1.0 NRM 0672856 0213 86385 3
Chromium 415 0596 100 ugl 1.0
Lead 3640 1.13 500 ugl 1.0
Selenium 114 143 500 ugn 1.0
General Chemistry
Ttal Rec. Perro. Hydrocarbons 3 200 200 mgl 1.0 JEN 0624596 1025 86317 4
The following prep procedures were performed:
GC/MS Base/Newtral Compounds TNF 0624096 1000 86295 5
Mercury RMJ 0624096 1500 86350 6
TRACE FGD 06/26/96 1300 86385 7
Comments:

A diludon was required for Volatile Organics due to & high concentration
of hydrocarbons. A dilution was required for Extraztable Organics due to

mamix interference.

As 2 resuly, the detectjom Umity are elevated,

Surrogate Recovery Test Percent$ Acceptable Limits
2-Fluorobiphenyi M610 0.00* (43.0-108.) .
Nicrobenzene-dS M610 0.00* (35.0-111.)
p-Terphenyl-d14 M610 0.00* (33.0-125.)
Bromoflucrobenzens BTEX-8260 892 (80.0-128.)
Dibromofluaromethane BTEX-8260 122, (67.7 - 135.)
Toluene-d8 BTEX-§260 922 16217
Bromofluorobenzens NAP-8260 892 (80.0 - 128.)
Dibromofluoromethans NAP- 8260 122, (67.7-135.) -
Toluene d8 NAP-8260 922 (T68-.122)
*9606402-03* P O Box 30712 » Charleston, SC 29417 « (803) 556-8171 » Fax (803) 766-1178

”~ —_
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- - . Meeting today’s needs with a vision for tomorrow.
R4 !‘93\‘5'{:
CERTIFICATE OF ANALYSIS
Clienr: Supervisor of Ship Building & Conversion ‘

SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106

Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00196 Report Date: July 02, 1996 Page 3 of 4
Sunple ID : SPORTU0082-3
M = Method Metbod-Description
M1 EPA 8280
M2 EPA B270
M3 EPA 6010A
Ma EPA 9070A
M5 EPA 3510
Mé EPA 7470
w7 EPA 3005 .
Notes:

The qualifiers in this report are defined as follows:

Jindicates presence of analyte at a concentration less than the reponing limit (RL) md greater than the detection limix (DL).
U indicates that the analyte was not detacted at & concentrarion greater than the detection limit.
* indicate that a quality control analyte recovery is outside of specified acceptance criteria.

GEL Laborstory Certifications EPI Laboratory Certifications

AL - 41040 AZ - AZ0S514 AL . 41050 AZ . A7NS14
CA - 2089 CT . PH-0169 CA - [-1023/2056 CT-PH-0175
DE -5c012 FL - E87156/87294 FL - EB7472/87458 MS . 29417
ME - 5C012 MS-10120 NY-11502 RI- 138
NC-233 NY -11501 SC- 103582 TN .- 02934
RI-135 SC.10120 UT . E-227 VA .00111
TN - 02934 UT - E-251 WA - C225 NJ - 75002
*9606402-03* P O Box 30712 « Charleston. 5C 29417 « (803) 536-8171 » Fax (803) 766-1178
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CERTIFICATE OF ANALYSIS
Client: Supexvisor of Ship Building & Conversion
SUPSHIP.Portsmouth Detschment-Env,
189% North Hobson Ave.
Nonth Charlesion. South Carolina 29405-2106
Conucr Mr. Bill Hiers
Project Description: SUPSHIP-Pontsmouth Detachment
oc: NPWCD0196 Report Date:  July 02, 1996 Page 40f4
Sample ID - SPORT0082-3
GEL Laboratory Certifications EPI Laboratory Certificarions
VA -00151 Wa -C2X23 PA - 68485
WI - 999887790

This data report has been prepared and reviewed
in accordance with General Engineering Labaraiories
standard operaing procedures. Please direct

“questions o your Project Manager, Karen Blakeney a1 (803) 769-7386.

Koo —Mﬂu‘i
Analytic)] Report Specialis

()

*9606402-03%

P O Box 30713 « Charleston. SC 29417 « (803} 556-8171 « Fax (803) 766-1178
-~
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UST Certificate of Disposal

CONTRACTOR

Supervisor of Shipbuilding, Conversion and Repair, USN
Portsmouth, VA

Environmental Detachment Charleston

1899 North Hobson Avenue

North Charleston 29405-2106

Telephone (803) 743-6482

TANK ID & LOCATION

UST 123-1; Bldg 123, Naval Base Charleston, N. Charleston, SC

DISPOSAL LOCATION

Bldg. 1601 Tank Cleaning
& Disposal Area
Charleston Naval Complex

TYPE OF TANK SIZE (GAL)
Waste oil 1,000 gal.

CLEANING/DISPOSAL METHOD

The tank was cut open on both ends, cleaned with a steam cleaner, cut

into sections, and disposed of as recyclable scrap metal.

DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of as

recyciabie scrap mefai.

WZ%Z I /0-3-9%

(Name) (Date)




2600 Bull Street
Colombia, SC 29201.1708

COMMISSIONER:
Douglas E. Bryant

BOARD:

fohn H. Butriss
Chairmen

Willam M. Hall, Jr, MD
Yice Chairmgan

Roger Leaks, Jr.
Secretary

Mask B. Keat
Cyndi C. Mosteller
Brian K. Smith
Rodnay L. Grandy
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17 July 1998

Department of the Navy

Southern Division NFEC

P.O. Box 190010

North Charleston, SC 29419-9010

Attn: Mr. Gabriel Magwood

Re; ~ Aboveground Storage Tank Assessment Report dated 1 June 1998
’ A GT 'ZDﬂQ deIa Tflanh'ﬁfl!l‘hﬂﬂ £ ﬂ] f}nﬂ ﬂ -7 = A f‘ \ .
Charleston Naval Complex/Charleston Naval Base
Charleston, SC
Charleston County

Dear Mr. Magwood:

The author has. completed technical review of the referenced document, As submitted, the report
provides a nerrative describing closure activities and analytical resuits of environmental sampling
to determine if releases have accurred as a resith jof operation of the referenced vegsel and/or
associated piping system. The analytical results provided indicate reportable concentrations of
PAH compounds were detected in soil grab samgles obtained proximal to the AST foundation.
The reported concentrations are below levels proposed in the SCAP (Soil Corrective Action
Plan, amended July 1997). It should be noted thai although sample results for SPORT 0616-2
were reported as RDI. (helow detection Iu-mts) th detection himit for this sample was elevated
due to matrix interference. As noted in previous aorrespondence (Bristol to Amey, 2 September
1997), when contaminant concentrations are repurted as zero (0) or BDL it will be assumed that
the chemical constituent is equal to the elevated uetection limit. With this consideration, the

‘e Ted CoTeMty STIOES Wproath oF 6xcs6d Tevels Froposed iff thie SCAP (S&1 Cotfective

3 Ul-lvl. WAl EA RS LW

Action Plan amended July 1997) for the Charlestén Naval Complex and appear to indicate that
additional endeavors for remedial actions and cortaminant characterization are warranted at the
referenced site. In this regard, assessment/correcrve action activities proposed in the Tank
Management Plan (dated October 1996) should te implemented in an appropriate and timely
manner. Employed activities should be technicallv sufficient and reasonable to determine the
extent and severity of 'suspected contamination. Please be reminded that groundwater sampling,
if necessary, will require construction of sampling points and will need to be submitted for prior

review and approval, as appropriate.

Further, appropriate consideration to the destruction and removal of the concrete piping' trench
should be incorporated with the above requestea work.

SOUTH CAROLINA DEPARTMENT OF HEALTH ANDENVIRONMENTAL CONTROL
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Charieston Naval Camplex/Charleston Naval Base
17 July 1998
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Should you have any questions please contact me at (803) 734-5328.

Sigoerely,
Paul L. Bristdl, Hydrogeologist
Groundwater Qualrty Section

-."Bum"‘,ﬂw&;er-“""'fr‘“.—‘—“‘ TN I B I R it Sl e -— -

cc:  Trident District EQC
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T 21 July 1998
600 Bul) Street
‘olumbia, SC 29201-1708
OMMISSIONER:
Jouglas E. Brymt Department of the Navy
{OARD: Southem Division NFEC
obn H. Burriss P.O. Box 190010
buiman North Charleston, SC 26419-9010
¥illiamm M. Hull, k., MD . 2] K
= Attn: Mr. Gsbriel Magwood
Aoger Leala, Je.
secrelary
. . Re:. . SCRHEC.Conespondence dated 17 Tuly 11998 .
Mark B. Rert AST3509 (Site Identification #01693)
Cyndi C. Mosteller Charleston Naval Complex/Chatleston Ngval Base
Brian K. Sanith Charleston, SC
L Charleston County
Dear Mr. Magwood:

Please note that the Site Identification pumbexr ashigned this site had been inadvertently omitted

from the referenced document. The AST 3909 pnaject will be tracked under Site Identification

~# 01093. The author apologizes for any inconveriience this omission may have caused.

Shouild you have any questions please contact mé at (803) 734-5328.

Si ey, -
P@fﬁ%ﬂmgwlogm

Groundwater Quality Section

Bureau of Wazer

cc:.  Trident District EQC

SOUTH CAROLINADEPARTMENT OFHEALTH AND ENVIRONMENTAL CONTROL

TOTAL P.18
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Aboveground Storage Tank (AST) Assessment Report q 4}47@ ‘j

Submit Completed Form to:
. SCDHEC
Date Received 2600 Bull Street
Columbia, South Carolina 26201
State Use Only Telephone {803) 734-5331
L OWNERSHIP OF AST(S)
I

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site
Office

Matiling Address: P.O. Box 190010

Ciiv: N. Charleston State: SC Zip Code: 29419-9010

—

|-

Area Code: 843 Telephone Number: 743-9985 Contact Person: Henry N. Shepard I1, P. E.

II. SITE IDENTIFICATION AND LOCATION

Site I.D. #: Unregulated }

Facility Name: Charleston Naval Base Complex, AST 3909

Street Address: Dyess Avenue

City: North Charleston, 29405-2413 County: Charleston

HI. CLOSURE INFORMATION

|l Closure Started: 5 Jan 1998 Closure Completed: 6 Feb 1998
Number of ASTs Closed; 1
N/A SPORTENVDETCHASN
Consultant AST Removal Contractor

CERTIFICATION (Read and Sign after completing entire submittal)

|| cormfy thar [ hove porsonally sremined and s f@muliar w70 the informenon sybmined in this and aii amached documenss; &nd thal based on My iquiry of thoss Individuals respansibie for
nbn-nmgﬂnsmfommlhdmﬂmﬂu bmitted infb is trwe, and complete.

£ 5/37/%

Henry Shepard I1,P.E.
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Vv AST INFORMATION
3909 Tank 2 |Tank 3 | Tank 4 | Tank 5
Fuel oil
PrOAUCT. e eeeverereseteaees aens
Capacity 200.000 gal.
1964
AC s
Construction Material.........coooeeevveveeennn. Stecl
Month/Year of Last Us€..vveeecvveevernennn, Unk
Spill Prevention Equipment Y/N....... N
Overfill Prevention Equipment Y/N.... N
Method of Closure Removed/Filled.. R
Visible Corrosion or Pitting Y/N....... Y
Visible Holes Y/N..cooooiimiveiereresnanes N

Method of disposal for any ASTs removed.

AST 3909 was cleaned with a steam cleaner. cut into sections, and recycled as scrap
metal. (See Attachment I11.)

Method of disposal for any liquid petroleum. sludges, or waste waters removed from the
ASTs.

All residual fuel oil, waste water, and sludge that could be pumped were recycled.

All sludge that was too thick to be pumped was characterized and found to be non-
hazardous. This was disposed of as non-regulated sludge waste. (See Attachment Iil.)

If any corrosion, pitting, or holes were obhserved. describe the location and extent for each
AST. '

AST 3909 was in good condition. Only minor patches of corrosion were present. No
pitting or holes were found.
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V1. PIPING INFORMATION
3909 [fank2| Tank3 Tank4 Tank{ Tank6
Construction Matenal.............c...o........ el
Distance from AST to Dispenser.......... - 160
Number of Dispensers..........c.cco.veevernn, _.l,cc history
Type of System P/S.......coovveeienee, s
Was Piping Removed Y/N.......cccceuennn. Y
Visible Corrosion or Pitting Y/N........... v
Visible Holes Y/N...ocooviiiiiiirii N
ABC ittt 1964

If any corrosion, pitting, or holes were
observed, describe the location and extent for each line.

VIL.

The steel supply and return piping for AST 3909 was protected by a 10" steel conduit
which ran through a concrete pipe trench with removable covers.

The piping was corroded throughout its length, but severely corroded where it entered
Building 123, where it was unprotected and covered with an oily film. Oily sludge was
found inside the steel conduit (see photos), but its source was not determined.

BRIEF SITE DESCRIPTION AND HISTORY

AST 3909 was constructed on site in 1964 to supply fuel oil to the boilers of auxiliary
boiler house Building 123. The tank sat on a concrete foundation filled with
approximately 18" of sand. The sand served as a soft pad for the tank bottom. Some
sand pads on other tanks were found to be oil impregnated. Samples SPORT 0590-1 & 2
and SPORT 0599-2 & 3 were taken to determine if AST 3909's sand pad was oil
impregnated and if it had to be disposed of as petroleum contaminated waste. Although
the total petroleum hydrocarbon results were elevated, it appears that the sand was not
impregnated and a release did not occur; therefore, the sand was left in place.



VIII. SITE CONDITIONS

5 INUO UK

A. Were any petroleum-stained or contaminated soils found

near the AST? X
B. Were any petroleum odors detected? X

If yes, indicate location on site map and describe the odor (strong, mild,

etc.)

IX. SAMPLE INFORMATION
S.C.D.H.E.C. Lab Certification Number 10120
Sample #| Location Sample Type | Depth*|| Date/Time of Collected OVA#
(Soil/Water) Collection By

SPORT || AST foundation Sail 18" 21 Jan 98 W. 8.1 ppm
0590-1 0845 Nesbit
SPORT || AST foundation Sail 18" 21 Jan 98 W. 7.8 ppmn
0590-2 0930 Nesbit
SPORT || Pipe trench Soil 2 11 Feb 98 W. Not
0599-2 & 0940 Nesbit Taken
0612-1 ’ See Note 1.
SPORT || AST foundation Soil 18" 11 Feb 98 w. Not
0599-3 1005 Nesbit Taken
SPORT || AST foundation Soil 18" 11 Feb 98 W. Not
0599-4 1025 Nesbit Taken
SPORT || Adjacent to tank. Soil pA 9 Mar 98 W. 0 ppm
0616-2 0950 Nesbit
SPORT | Adjacent to tank, Soil 2 9 Mar 98 W, 0 ppm
0616-3 1025 Nesbit
SPORT || Adjacent to tank, Soil 2 9 Mar 98 W, 0 ppm
0616-4 1059 Nesbit ‘

Note 1: SPORT 0612-1 is a TCLIP metals test that was added to SPORT 0599-2,




X. SAMPLING METHODOLOGY

Provide a detailed description of the methods used to collect and store (preserve) the
samples.

After the removal of AST 3909 and its associated piping, soil samples were taken.
Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST
Assessment Guidelines.

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill
the sample containers leaving as little head space as possible and immediately capped. Sampies
were taken at strategic locations to characterize the site.

The samples were marked, logged. and immediately placed in sample coolers packed with
ice to maintain an approximate temperature of 4° C. Tools were thoroughly cleaned and
decontaminated with organic-free soap and water after each sample.

The samples remained in the custody of SPORTENVDETCHASN until they were
transferred to General Engineering Laboratories for analysis as documented in the attached
Chain-of-Custody Record.



X1. RECEPTORS

Yes

No

Are there any lakes, ponds, streams, or wetlands located within 1000 feet
of the AST system?

[Cooper R. ~ 144']
If yes, indicate type of receptor. distance. and direction on site map.

Are there any public, private, or irrigation water supply wells within 1000
feet of the AST system?

1f ves, indicate tyne of well_distance. and direction on site map.

Are there any underground structures (e.g., basements) located within 100
feet of the AST system?

If ves. indicate the type of structure. distance. and direction on site map._

Are there any underground utilities (e.g.. telephone, electricity, gas, water|
sewer, storm drain) located within 100 feet of the AST system that could
potentiallv come in contact with the contamination?

If yes, indicate the tvpe of utility, distance, and direction on the site map.
[storm drain]




Attachment I
SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities, tank

and pump island locations, sample locations, extent of excavation, and any other pertinent
information.

Site Maps 1, 2, and 3
Photographs 1 - 6
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GRAPHIC SCALE

SPORTENVDETCHASN .
1899 North Hobson Ave.
Norih Charleston, SC 29405-2106

Ph. (800) 743-6777

Site Map 1
AST 3809

Charleston Naval Base
Charleston., SC

DWG DATE: 28 APR 98| DWG NAME: AST 3309_1
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MONITORING WELL
NBCG-S01C

/(:) AST 3909 @ COOPER RIVER 144° —f

MONITORING WELL /O
NBCG-501B — N

SEE DETAIL "A-A"

10" CONDUIT, 4™ F.0. SUPPLY

& 2-1/2" F.0. RETURN PIPES

CONTINUED ON DRAWING NO.
AST 3903_3

3.5, SPORT 0599-2
& S5.5. SPORT 0612-1,
LACK /GRAY WET SoIL,

2
STRONG ooch/ o

MONITORING WELL./"O
NBCG-S501A

2-1/2" FUEL
OIl. RETURN FUEL OIL TANK

INDICATI CABLE
” DICATING

*DETAIL “A—A"

10" CONDUT ———"""""

\\

4" FUEL Ol ___
SUPPLY

18’ 0 18’
™ g ——

GRAPHIC SCALE

SPORTENVDETCHASN Site Map 2
1899 North Hobson Ave. AST 3909
Charleston Naval Base
N "leston. SC
— LEGEND  _ BLDG. 123] ™™ oronatos Charleston, SC
——__—‘_—i—“—“—-—, -—
S.S. ST SAMPLE Prr “808) 74378777 [ oG DATE: 30 APR 98 | DWG NAME: AT Y909_2
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'-“\ AST 3909 @ COOPER RIVER 144
K 5.5 SPORT 0590-2.

N
FENCE \ LIGHT TAN SOL,

NO ODOR (FID =7.8 ppm)

S.S SPORT 0616-4,
DARK BROWN SOIL,
NO ODOR (FID — 0.0 ppm)

5.5 SPORT (0599-4,
—— LIGHT TAN SANDY SOIL.
NO ODOR

—_————
-
-

CONCRETE BERM:——~

9'-6" HIGH 7 5.5 SPORT 0590-1,

— LIGHT TAN SOIL.

/ NO ODOR (FID = 8% ppm)

S.S SPORT 0616-2. 1
DARK BROWN SOIL. /
NO ODOR (FID - 0.0 ppm) | 5.5 SPORT 0599-3,
L——LIGHT TAN SANDY SOIL.
\ NO ODOR N\

_>c~"7 S5 SPORT 0616-3,
DARK BROWNW SQIL,

NO ODOR (FID — 0.0 ppm) 7

\—B" STEEL PIPE & VALVE
—— FORMER AST 3905
10" CONDWIT. 47 F.O. SUPPLY
& 2-1/2" F.0. RETURN PIPES

CONTINUED ON DRAWING NO.
AST 3909_2

TORM DRAIN

\

W\
Se
o™
\)\0
SPORTENVDETCHASN
1899 North Hobson Ave.
LEGEND North Cherleston, SC 20405-2108
S.5. — SOIL SAMPLE Ph. (803} 743-8777
. ; Site Map 3
;:—_— Charleston Naval Base
Charieston, SC
GRAPHIC SCALE DWG DATE: 30 APR 98 |DWC NAME: AST 3909_3




' AST 3909

prior 1o cutting,

Photo 1: AST 3909 in the early stages of disassembly. Grid work i

o

Photo 2: The last stages of the dismantling operation for the tank.




AST 3909
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Photo 4: AST 3909 pipe trench.




AST 3909

Photo 5: Close-up of AST 3909 pipe trench arrangement.

Photo 6: Pipe trench after removal of piping,



Attachment 11
ANALYTICAL RESULTS

You must submit the laboratory report and chain-of-custody form for the samples. These
samples must be analyzed by a South Carolina certified laboratory.

Certified Analytical Results
Chain-of-Custody



GENERAL ENGINEERING LABORATORIES

) . ] ] . Laboratory Certlfications
Meeting roday's needs with a vision for tomorrow: STATE GEL EPT
FL  Ei7SSATI4  EATEI2AN
NC pac]
5C a1 10582
™ (17 ) e
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 Nonth Hobson Ave. ‘
North Charleston, South Carolina 29405-2106
Contacr Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWCQO197 Report Date: February 03, 1998 Page 10f2
Sample ID : SPORTO550-1
Lab ID 1 9801495-01
Marix . Soil
Date Collected 0198
Date Received 10172198
Priority : Routine
Coliector : Client
Parameter Quatifier Result DL RL.  Uasits DF Analyst Date Time Batch M
Volatile Organics
BTEX - 4 items
Benzene U 0.00 1.00 200 ugkg 1.0 TCL 0172598 0308 115192 .
Ethylbenzene U 0.00 100 200 ugkg 1.0
Toluene u 0.310 1.00 200 up/kg 1.0
Xylenes (TOTAL) u 0.00 1.00 400 ug/kg 1.0
Naphthalene u 0.00 1.00 200 ua/kg 1.0
General Chemistry
Total Rec. Petro. Hydrocarbons 2582 10.0 50.0 mgkg 1.0 JLP 01/27098 1300 115404 2
Surrogate Recovery Test Percent% Acceptable Limits
Bromoflucrobenzene BTEX-8260 975 (535-154.)
Dibromoflueromethane BTEX-B260 74.0 {63.4 - 136.)
Toluene-d8 BTEX-B260 107. (72.1-137)
Bromoftuarobenzene NAP-E260 975 (535154
Dibromofluotomethane NAP-8260 4.0 {63.4 - 136,
Toluene-dB NAP-826D 107. (T21-137)
M = Method Method-Description
M1 EPA §260
M2 EPA90T1A

P O Box 30712 « Charleston. SC 29417 = 2040 Savage Road * 29414

[ SCETF R

(8Q3) 556-8171 * Fax (803) 766-1178

AR

JEOHR AN

*9801495-01*
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C o GENERAL ENGINEERING LABORATORIES Y aboratory Cectifications

f’ /v Meeting todav’s needs with a vision for tomorrow. STATE GEL EFL

) <& FL  ESTIS6AT24  ESIATZI
: O#A - il pos =
’ ATOR: sc 10120 10582
™™ 172 1) 02934
Clienr: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contacr: M. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachmenz
cc: NPWC00197 Report Date: February 03, 1998 Page 20of 2
Sampie ID : SPORTO590-1
M =Method Method-Description
Notes:

The qualifiers in this report are defined as follows:
ND indicaies that the analyte was not detected at a concentration greater than the detection limit.

J indicates presence of analyie at a concentration less than the reporting Limit (RL) and gresser than the detection limi

[ SeSAREE | AW b Es

U indicates that the analyte was not detected at a concentration greater than the detection limir,
~-®indicares that a quality control analyie recovery is ouside of specified acceptance criteria.

“This data report has been prepared and reviewed
in accordance with General Engineering Laborawnes
standard operating procedures. Please direct
any quesnions to your Project Manager, Karen Blakeney a1 (803) 769-7386.

QD

Reviewed By

P O Box 30712 * Charieston. SC 29417 « 2040 Savage Road * 29414

(803) 556-8171 » Fax (803) 766-1178
¥ AN .

*9801495-01*



GENERAL ENGINEERING LABORATORIES

Meering todav's needs with a vision for tomorrow.

Laboratary Certifications
STATE GEL EPT
FL ER715437T294  ERM47IA
NC i)
s5C 10129 10582
™ 02934 0293

Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env,
1899 North Hobson Ave.
North Charleston, South Carolina 29405.2106
Coneact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Repont Daie: February 03, 1998 Page 1 0of2
Sammpie ID : SPORT0590-2
LabID : 9801495-02
Marrix : Soil
Date Collected ;0172198
Date Received : 01/21/98
Priority : Routine
Collector : Cliem
Parameter Qualifler Resuit DL RE Uniss DF Anaivsi Date Time Batch M
Volatile Organics
BTEX - 4 uems ;
Benzene u 0.00 100 2.00 ugkg 1.0 TCL 01/25/98 0335 115192
Ethylbenzene U 0.00 1.00 200 ugkg 1.0 '
Toluene U 0.00 1.00 200 ughkg 1.0
Xylenes TOTAL) U 000 1.00 4.00 ugkg 1.0
Naphthalene U 0.680 1.00 2.00 ugkg 1.0
General Chemistry
Total Rec. Perro. Hydrucarbons 183 10.0 500 mp/kg 1.0 ILP 01,2758 1300 115404 2
Comments:
The surtogate recovery for Dibromofiuoromethane is outside of the
acceplable limits range due  matrix interference.
Surrogate Recovery Test Percent% Acceptlable Limits
Bromo{iucrobenizene BTEX-8260 101, (535-154.)
Dibromoflucromethane BTEX-8260 200" (63.4-136.)
Toluene-d8 BTEX-8260 111, (72.1-137)
Bromotluorobenzene NAP-8260 101. (535-1%4)
Dibromofluoromethane NAP-8260 20.0* (634 - 138.)
Toluene-d8 NADP 9250 111. (72.1-137)

M = Method Method-Description

M1 EPA 8260

P Q Box 30712 » Charieston, SC 29417 *+ 1040 Savage Road - 29414

(803) 556-8171 « Fax (803) 766-1178
”m~ o

T

AHAREA

*9801495-02*



Client:

Conzact:
Project Description:

cc: NPWC00197

GENERAL ENGINEERING LABORATORIES

Meering todav’'s needs with a vision for tomorrow.

Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.

1899 North Hobson Ave.

North Charleston. South Carolina 29405-2106
Mr. Bill Hiers

SUPSHIP-Porsmouth Detachment

Report Date: February 03, 1998

Laboraiory Certifications

STATE GEL EP]

L ES7156%7294 EX747UTL
NC L)

SC 10120 10582
TN 02934 02934

Page 20f 2

Sample ID : SPORT0590-2

M = Method

Method-Description

M2

Notes:

EPA 9071A

The qualifiers in this report are defined as follows:
ND indicates that the anaiyte was nol detected at a conceniration greater than the detection limit.
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
wicales that the analvie was not detected at a conceniralion greater than the detection limit
.dicates thar a quality control analyte recovery is outside of specified accepuance criteria

This data repon has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

|

Reviewed By

P O Box 30712 * Charlesion. SC 29417 * 2040 Savage Road = 29414
(803) 556-8171 » Fax (803) 766-1178
f

*9801495-02*



GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for romorrow. STATE GEL -
FL EST136/87294 ER74T2R.
NC 213
sC 10120 -1 p
™ 0934 1717
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave.
North Charlesion, South Carolina 29405-2106
Contact: Mer. Bill Hiers
Praject Descripion: SUPSHIP-Porusmouth Detachunent
cc: NPWCO0197 Report Date:  February 03, 1998 Page 1of2
Sampie ID : SPORT0590-3
Lab ID : 9801495-03
Matrix : Soil
Dase Collecied 10172108
Date Received : 0172198
Prionty : Routine
Collecior : Client
Parameter Quallfier Result DL RL Units DF Anaiyst Date Time Batch M
Volatlle Organics
BTEX -4 items
Benzene U 0.00 1.00 200 uglkg 1.0 TCL 0172558 0403 115192
Ethyibenzene u 0.00 1.00 2.00 ug/kg 1.0
Toluene U 0.00 1.00 200 ug/kg 10
Xylenes (TOTAL) u 0.00 1.00 400 ug/kg 1.0
Naphthalene U 0.00 1.00 200 ughg 1.0
Surrogate Recovery Test Percent% Acceptable Limits
Bromoilucrobenzene BTEX-8260 102. (53.5-154)
Dibromofluoromethane BTEX-8260 130 (634 -138.}
Tolusne-d8 BTEX-3260 110. (141 -137)
Bromofluorobenzens NAP-8260 102, (535 -154.)
Dibromoflucromethane NAP-8260 73.0 (634 - 136.)
Toluene-d8 NAP-8260 110. (72.1 - 137}
M = Metbod Method-Description
M EPA 8260

P O Box 30712« Charleston, SC 29417 + 2040 Savage Road * 20414 ““-“Imlm“m

(803) 556-8171 * Fax (803) 766-1178
~

MLAADICG A a0

*5801495-03*



GENERAL ENGINEERING LABORATORIES

R Laborstory Certifications
Meeting todav's needs wuth a vision for romorrow. STATE GEL EP1
FL ESN36A7294 ES7472/87
NC m
sC 10120 10582
™ 02934 09
Client: Supervisar of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charlesion, South Carolina 29405-2106
Coniact: Mr. Bill Hiers
Project Descripuion: SUPSHIP-Ponsmouth Detachment
cc: NPWCD0197 Report Date:  February 03, 1998 Page 20f2
Sample ID : SPORTD590-3
M = Method Method-Description
Nores:
The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detected at a concentration greater than the detection limit.
1 indicares presence of analyte at 2 concentration less than the reporing limit {RL) and greater than the detection limit (L),

U indicates that the analyte was not delected at a concenrration greater than the detection limit.
~indicates that a quality control analyie recovery is outside of specified acceptance criteria

:l"ms data report has been prepared and reviewed

in accordance with General Engineering Laboraiories

standard operating procedures. Please direct

any questions w Your Project Manager, Karen Blakeney a1 (803) 769-7386.

Reviewed By

P O Box 30712 * Charleston. SC 29417 « 2040 Savage Road * 29414
(803) 556-8171 « Fax (803) 766-1178 *9801495-03*
”~
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GENERAL ENGINEERING LABORATORIES

Laboratory Certifications _
Veerinye today's needs Witit 4 vision tor foseniven. STATE GEL EP1
FlL EB7156A7294  ERT4TATT4:
NC 23
5C 0120 10582
™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Descriprion; SUPS HIP-Portsmouth Detachment
ce: NPWC00197 Report Date:  March 02. 1998 Page 10f2
Sample 1D : SPORT(0599-1
LabID : 980233601
Matrix : Soil
Dage Collected :02/1198
Date Received : 02/1198
Pricrity : Routine
Collector : Client
Parameter Qualifier Result DL RL Lnits DF Anpaiyst Date Time Baich M
Volatile Organics
BTEX -+ uems
zene u 0.00 1.00 2.00 ugkg 1.0 RMB 02/20/98 1546 116917 1
—alylbenzene U 0.00 1.00 2,00 ugkg 1.0
Toluene U 0.222 1.00 200 ug/kg 1.0
Xylenes (TOTAL) U 0.433 1.00 4.00 ugkg 1.0
Naphthalene U 0.00 1.00 2.00 ugkg 1.0
Surrogate Recovery Test Percent% Acceptable Limits
Bromoilucrcbenzene BTEX-8260 115. (535-154)
Dibromoflucromethane BTEX-8260 85.6 (63.4 - 136.)
Toluene-d8 BTEX-8260 114. (72.1 -137)
Bromofluorobenzene NAP-8260 115. (535-154.)
Ditromaeflusromethane NAP-8260 85.6 (63.4 - 136.)
Toluene-d8 NAP-8260 114, (72.1-137)
M = Method Method-Description
" M1 EPA 8260

INURBHIEED A

PO Box 30712+ Charleston. SC 29417 « 2040 Savage Roud+ 29414 "“l m“ ‘l‘“"“l
1803) 556-8171 = Fux (803) 766-1178, *0802336-01*

".’ Primicd on revycled paper.



GENERAL ENGINEERING LABORATORIES

Laboratory Certificallons
Veermy 1odux’s Beeas Wil ¢ VIS T [oniorrow, STATE GEL En
FL EB7156/8729%4 E87472/874
NC m
sC 10120 10382
T 0293 293
Client Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmotth Detachment
ce: NPWC00197 Report Date:  March 02, 1998 Page 2of2
Sample ID : SPORT0599-1
M = Method Method-Description

Notes:

The gualifiers in this report are defined as follows:

ND indicates that the analyte was not detecled at a concentration greater than the detection limir.

J indicates presence of analyle ar a concentration less than the reporting limit {RL) and greater than the detection Lmit (DL},
U indicates that the analyte was noi dewecied al a concentration greater than the detection limit.

* indicales that a quality conwol analyle recovery is putside of specified acceplance criteria.

't.us daia report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operaling procedures. Pleese direct

any questions to your Project Manager, Karen Blakeney a1 (803) 769-7386.

Reviewed By

PO Box 300712 « Charleston. 3C 29417 » 2040 Savage Road » 29414
(803) 556-8171 « Fax (803) 766-1178 *9802336-01°

[
L9 Priawed on recveled paper.



GENERAL ENGINEERING LABORATORIES

. L L Laboraiury Certiticalions
Meenns today's needs with u VIsion for tonrronw.

STATE GEL EPI
FL EB7156/87294  ER7472874
woom
Clienr: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Porsmouth Detachment
cc: NPWC00197 Report Date: February 19, 1998 Page 10f2
Sample iD : SPORT0599-2
LabID : 9802336-02
Matrix : Soil
Date Collected 1 02/1158
Date Received : 02/1198
Priority : Routine
Collecior : Client
Parameter Qualifler Resuit DL RL LUnits DF Analyst Date Time Batch M
Metals Anaiysis
* s roury 0.189 0.0151 0.0333 mg/kg 1.0 CRB 02/16/98 1927 116666 N
er 861 614 495 ug/kg 2,0 MBL 02/14/98 0910 116609 1
ATsenic 5460 295 495 ug/kg 2.0
Barium 67600 329 495 up/kg 20
Beryllium I 245 22.1 495 ugkg 2.0
Cadmium 2460 20.6 495 up/kg 2.0
Chromium 31300 722 495 ugikg 2.0
Nickel 193000 28 495 ugikg 2.0
Laad 127000 67.1 495 ugkg 20
Anumony 1404 162 990 wug/kg 2.0
Selenium 872 138 495 ugikg 2.0
Geperal Chemistry
Total Rec. Peiwo. Hydrocarbons 8690 10.0 50.0 mpgikg 1.0 JLP 02717498 1315 116726 2
Exmacuable Organic Halides 4] -1.58 3.93 12.2 mp/ikp 10 LS 02/1898 1639 116834 3
The Tollowing prep procedures were performed:
Mercury CRB 02/1498 1600 116666 4
TRACE FGD 02/13/98 1500 116609 5

M = Method

Method-Description

M1 EPA 6010A

M2 EPA S071A

M3 GEL

M4 EPA 7471
EPA 3050

WA

*9802336-02*

P O Box 30712 « Charleston. SC 29417 * 1040 Savage Road * 29414 ‘

1803) 556-8171 = Fax (803) 766-1178
a Prinied un recycled paper.
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. < GENERAL ENGINEER_ING VLABOR.A"I‘ORIES Lasorsiary Certifications
SR o Veenne toduv's needs with a VISION For [onoreow, STATE GEL 8t
k2 = FL  EE7IS68729%4  ESTHTET.
(o) oy NC m
L TOR\E? 5C 10120 10582
TN 02934 [s 742 0]
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env.
1899 North Hobson Ave.
North Charleston. South Carolina 29405-2106
Comnsact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Repon Date: February 19, 1998 Page 20f2
Sampls ID : SPORT0599-2
M = Method Method-Description
Noles:

The quaiifiers i this repart are defined as follows:
ND indicates that the anajvie was nol detected af a concentrazion greater than the detection limit

J indicates oresence of analyte at 2 conceniralion less than the reporting limi: {RL) and greater than the detection limit (DL).

U indicales that the analyte was not detecied at a concentration greater than the detection limit
* indicates that a quality control analvie recovery is outside of specified acceplance critena.

his data report has been prepared and reviewed

in accordance with General Engineering Laboraiones

standard operating procedures. Please direct

any questions 1o vour Project Manager, Karen Blakeney a1 1803) 769-7386.

Reviewea By

P O Box 30712 * Charieston. SC 29417 + 2040 Savage Road » 29414

{803} 556-8171 = Fax (803) 766-1173 *9802335-02*

a Printed on recycied paper.



GENERAL ENGINEERING LABORATORIES

Laboratary Cartifications
Vieetins rodav's needs Wil a sision 1or romarroinye STATE GEL EPI
FL  EL715A79¢ ERT4TUEI4
NC m
£C oz 10582
TN 0293 ri e ]
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contacte: Mr. Bill Hiers
Project Deseription: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Dawe:  March 02, 1998 Page 10of2
Sampie iD : SPORTG599-5
Lab D : 9802336-03
Marrix : Soil
Date Collected : 0211198
Date Received 1 02/11/98
Priority : Rouune
Collector : Cliemt
Parameter Qualifier Resuit DL RL Unis DF Apalyst Date Time Batch M
Extractable Organics
" ‘wauclear Aromatic Hydrocarbons - 16 dems
azphthene U 0.00 166 331 ug/kg 1.0 JCB 02720198 0935 116419 1
~cenaphthylene U 0.00 166 331 ug/kg 1.0
Arnthracene U 0.00 166 331 ug/kg 1.0
Benzo(a)anthracene U Q.00 166 331 uwpkg 1.0
Benzoia)pyrene U 0.00 166 331 ugkg 1.0
Benzo(b)fluoranthene U 0.00 166 331 ugiks 1.0
Benzo(ghi)perylene U 0.00 i66 331 ug/kg 1.0
Benzock)fluoranthene U 0.00 166 331 ug/kg 1.0
Chrysene U 0.00 166 331 ugkg 1.0
Dibenzo(a.hjanthracene U 0.00 166 331 ugkg 1.0
Fluoranthene 9) 0.00 166 331 ugkg 1.0
Flucrene U 0.00 166 331 ug/kg 1.0
Indeno(),2.3-c.d)pyrene U 0.00 166 3N ugksg 1.0
Naphthalene U 0.00 166 331 ugikg 1.0
Phenanthrene U 0.00 166 331 ug/kg 1.0
Pyrene u 0.00 166 331 ugkg 10
The following prep procedures were performed:
GC/MS Base/Neurral Compounds RDH 02/1298 1430 116419 2
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorabipheny! M&610 B4.8 (30.0-115.)
" nbenzene -dS M610 83.1 (3.0-120)
rphenyl-d14 M610 90.5 (373-128)

P O Box 30712« Charieston. SC 29417 « 2040 Savage Road » 29414

ﬁ Printed va fevveled paner

(8031 556-8171 « Fax (803} 766-1178

LT

*9802336-03*



GENERAL ENGINEERING LABORATORIES

Laborutory Certifications
eenn today's iheeds wilt o Visem fow Totarvon STATE GEL EPI
FL ES7156RTY% ER7472%
NC pa]
5C 10120 10582
™ 02934 0293
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Conact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: March 02, 1998 Page 20f2
Sample ID . SPORT0599-3
Surrogate Recovery Test Percent% Acceptable Limits
M = Method Method-Description
M1 EPA 8270
M2 EPA 3550

Notes:
he qualifiers in this report are defined as follows:
ND indicates that the anaivie was not detecied at a conceniration greazer than the delecyion limic
J indicates presence of analyie at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the anajyte was not detected at a conceniration greater than the detecton limic
* indicates that a quality control znalyie recovery is outside of specified acceplance crilzna.

This dawa repart has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions o your Project Manager, Karen Blakeney at (803) 769-7386.

H
'

Reviewed By

P O Box 30712« Charlesten. 5C 293417 = 2040 Suvage Road + 29414
1803) 556-8171 + Fax (803) 766-1178 “9802336-03*

c’ Primed an revscled pakr.,



GENERAL ENGINEERING LABORATORIES

Laboratory Certificationa

Yectmmy Lenfuy's JICeds wWithi u SISIon or setlorron STATE GEL EP!
FL E87156/87294  EB7472/%74
NC ]
sC 10120 10582
™ 02934 02934
Clien: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleswn. South Carolina 29405-2106
Contacr: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
cc: NPWC00197 Repont Date:  March 02, 1998 Page 10f2
Sampie ID : SPORTO595-4
Lab ID 1 9802336-04
Matrix : Soil
Date Collected 1 02/1198
Date Received 1 02/1198
Prioriry : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analvst Date Tlme Batch M
Extractable Organics
Bolynuciear Aromaiic Hydrocarbons - 16 items
maphthene U 0.00 165 330 ue/kg 1.0 JCB 0272098 1008 116419 1
Acenaphthylene 8] 0.00 165 330 ugikg 1.0
Anthracene U 0.00 165 330 ugkg 1.0
Benzotajanthracene U 0.00 165 330 uwgikg 1.0
Benzoiaipyrene U 0.00 165 330 upikg 1.0
Benzoi b)fluoranthene U 0.00 165 330 uekg 1.0
Benzoighiyperyiene U 0.00 165 330 ugikg 1.0
Benzoik)fusaranthene U 0.00 165 330 up/kg 1.0
Chrysene U 0.00 165 330 ug/kg 1.0
Dibenzo(a.h)anthracene U 0.00 165 330 uwpikg 1.0
Fluoranthene U 0.00 165 330 ugkg 1.0
Fluorene U 0.00 165 330 ug/kg 1.0
Indeno(1.2,3-c.d)pyrens U 0.00 165 330 ug/ksg 1.0
Naphthalene u 0.00 165 330 up/kg 10
Phenanthrene U 0.00 165 330 ugkg 1.0
Pyrene u 0.00 165 - 330 ugkg 1.0
The following prep procedures were performed:
GC/MS Base/Neurral Compounds RDH 02/12/98 1430 116419 2
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyl M610 B9.8 (30.0 - 115.)
Nigobenzene-d3 M610 85.8 (23.0-120.)
rphenyl-d14 M610 968 373-128)

P O Box 30712 « Charleston. SC 29417 » 2040 Savuge Road + 19414

{803) 556-B171 » Fux (803) 766-1178

Ny
L& Prnted on revieied paper.

IV

*9802336-04"

TR



GENERAL ENGINEERING LABORATORIES |, ..y coruncaioos

Vectiny townen v needs warlt a vision for iomoryow:, STATE GEL EFl
FL EBTIS6/8TX%4 EBT4727
NC 213
5C 10120 10582
™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Conact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
cc: NPWCD0197 Repont Date: March 02, 1998 Page 20f2
Sample [D : SPORT0599-4
Surrogate Recovery Test Percent% Acceptable Limits
M = Metbod Method-Description
M1 EPA 8270
M2 EPA 3550

Notes:
ne qualifiers in this repont are defined as follows:
ND indicates Lthat the analyte was not derecled a1 a concentration greater than the detection Linit.
J indicates presence of analyte at a conceniration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detecled at a concentranon greater than the detection limit.
= indicates that a quality control analyle recovery is ouiside of specified acceptance crileria

This dala repart has been prepared and reviewed

in accordance with General Engineering Laboratones

standard operaling procedures. Please direct

any questions o vour Project Manager, Karen Blakeney a1 (803) 769-7386.

S0 DioK LWI

Reviewed 1B)"

P O Box 30712+ Charleston, C 29417 « 2040 Savage Road » 29414

(803) 556-8171 « Fux (803) 766-1178 *9802336-04*

o
B3 Printed on revveled ouper,



Page_ | of [

CHAIN OF CU¢

DY RECORD

Ap03Z2H

Charleston, South Carolins 0057 )
PO, Box 30712
Climleston, South Cane, 17
{803) 556-K17)
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GENERAL ENGINEERING LABORATORIES

i Labaruiory Certifications =
Meenung todav's needs with g vision for lomorrow. STATE GEL 1 1
NC m
SC 10120 10582
™ e x4 02934
Cliens: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmen:-Env.
1899 North Hobson Ave.
North Charleston, South Caroling 29405-2106
Comact Mr. Bill Hiers
Project Description: SUPSHIP-Porumouth Detachment
cc: NPWC00197 Report Date: March 11, 1998 Page 1of1
Sample [D : SPORT0612-1
LabiID : 9803067-01
Mamix : TCLP
Date Collecied 1 01108
Date Received 1 03/0398
Priority : Routine
Collectar : Client
Parumeter Qualifier Resuit DL RL Uaiis DF Anaiyst Date Tilme Batch M
Metals Analysis
Lead ] ns 339 250 ul 5.0 MBL 03/06/98 1937 117761 ~ .
The following prep procedures were performed:
TCLP Prep for Meuls JL  03/04/98 1505 117610 2
M = Method Method-Deseription
M1 EPA 6010A
M2 EPA 1311
Notes:

The qualifiers in this repor: are defined as follows:

ND indicates that the analyte was not detected at a concentration greater than the defection limit

Jindicaies presence of analyte at a concentrarion less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was nol detected at a concentration greater than the detection limit

* indicates that a qualiry control analyte recovery is outside of specified acceplance crilerin

This da1a repon has been prepared and reviewed

in sccordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions 1o your Project Manager, Karen Blakeney at (803) 769.7386.

Mﬂﬁmu
weviewed By I

P O Box 30712 « Charieston. SC 29417 « 2040 Savage Road - 29414 H“"m” mul“““ml""““ im ﬂll“ll”m Ml

(B03) 556-817] « Fax (803) 766-1178 *9803067-01*
~
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GENERAL ENGINEERING LABORATORIES

Laboratary Cerviflcalons
Veenne togay s neeay WIE o VIAION e T0prron STATE GEL EP
FL E87156/87254 ER74T/E?
NC 233
sC 10120 10582
™ 02934 02934
Client: Supervisor of Ship Building & Conversian
SUPSHIP-Ponemouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact Mr, Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  March 23, 1998 Page 1of2
Sample ID SPORTO616-1
Lab ID 1 9803208-01
Matrix : Soil
Date Collected : 03,0098
Date Received : 03/1098
Priority : Routine
Collector : Client
Parameter Quatifler Resuit DL RL Laits DF Analyst Date Time Batch M
“‘Yoiatiie Organics -
BTEX - 4 items
Tenzene 3) 0.00 1.00 200 ugkg 1.0 JEB 03/18/98 1747 118575
cthylbenzene 9] 0.00 1.00 2.00 ugkg 1.0
Toluene 8] 0.00 1.00 2.00 ugkg 1.0
Xylenes (TOTAL) U 0.00 1.00 4.00 ugkg 1.0
Naphthalene U 0.00 1.00 2.00 ugkg 1.0
Surrogate Recovery Test Percent% Acceptable Limits
Bromotluorobenzene BTEX-8260 99.7 (53.5-154.)
Dibromorluoromethane BTEX-8260 97.6 (63.4-136.)
Tolueme-d8 BTEX-8260 97.2 {72.1-137)
Bromolluorobenzane NAP-8260 99.7 (53.5 - 154.)
Dibromoflucromethane NAP-8260 97.6 (63.4-136.)
Toluene-dg NAP-3260 97.2 (72.1 - 137)
M = Method Method-Description
M1

PO Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29414
1803y $56-8171 - Fax 18031 766-1178

EPA 8260

& Printed on recscled paper.

ORI B AR

*9803208-01*



GENERAL ENGINEERING LABORATORIES

Laboratory Certifications
Heerime toddax’s necds wWHiE o VEXIOn o3 ienel ey, STATE GEL EPI
FL ERTIS68TI94 EST474%)-
NC 233
sC 10120 10582
™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Comnuact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: March 23, 1998 Page 2of2
Sampie ID : SPORT0616-1
M = Method Method-Description

Notes:

The qualifiers in this report are defined as follows:

ND indicates that the anaiyte was not detected at a concentration greater than the detection limit.

Jindicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the anajyte was not detecled at a concentration greater than the detection limit.

* indicates that a quality control analyle recovery is outside of specified acceprance criteria.

s dara report has been prepared and reviewed
n accordance with General Engineering Laborawries
standard operating procedures. Please direct
any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

HKov oo Pk

Reviewed By

P O Box 30712 « Charleston. SC 29417 » 2040 Savage Road - 29414
1803) 556-8171 » Fax {803) 766-1178 *9803208.01*

= Printed un fecyvCled paper.
h P
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GENERAL ENGINEERING LABORATORIES

Laboraary Carifications
- _ < Veernne ey § Hecds W (0 YIMEeE FOF BeanorTiL STATE GEL EPI
7 2 FL  EFMS6ATIM  EST4TVEM
(o] N NC Pt
Pirone s i 10582
N 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Conlact: Mr. Bill Hiers
Project Description: SUPSHIP-Ponsmouth Detachment
ce: NPWC00197 Report Date:  March 23, 1998 Page 1 of3
Sample D : SPORTO0616-2
LapID 1 9803208-02
Masrix : Soil
Date Collecied 1 03/0998
Date Recejved : 03/10/98
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL CUnits DF Analyst Date Time Baich M
Volatile Organics
BTEX - 4 uems
Jenzenc u 0.00 1.00 2.00 ug/kg 1.0 JEB 03/1898 2001 118575 :
Ethvlbenzene U 0.00 1.00 2.00 ugkg 1.0
Toluene u 0.00 1,00 200 ug/kg 1.0
Xvlenes (TOTAL) U 0.00 1.00 4.00 ug/ikg 1.0
Naphthalene 8] 0.00 1.00 200 ug/kg 1.0
Extractable Organics
Polvnuciear Aromatic Hyvdrocarbons - 16 items
Acenapnthene U 0.00 4900 9800 ug/kg 10. RLC 03/16/98 2206 118134 2
Acenapnthviene u 0.00 4900 9800 ugkg 10.
Anthracene u 0.00 4900 9800 ug/ks 10.
Benzoia)anthracene U 0.00 4900 9800 ug/kg 10,
Benzota)pyrene u 0.00 4900 9800 ugikg 10,
Benzo(b)Nuoranthene u 0.00 4900 9800 ug/ksg 10.
Benzo(ghi)perylene u 0.00 4900 9800 ug/kg 10.
Benzock)fluoranthene U 0.00 4900 9800 ug/kg 10.
Chrysene u 0.00 4900 9800 ug/kg 10.
Dibenzoia.h)anthracene ) 0.00 4900 9800 ug/kg 10.
Fluoranthene u 0.00 4900 9800 ugkg 10.
Fluorene U 0.00 4900 9800 wugkg 10,
Indeno(1,2,3-c.d)pyrens u 0.00 4900 9800 ug/kg 10,
Naphthalene U 0.00 4000 98030 ug/kg i0.
Phenantnrene U 0.00 4500 9800 ug/kg 10.
Pyrene U 0.00 4900 9800 ug/kg 10,

2 following prep procedures were performed:
-~>/MS Base/Neumal Compounds

P O Bon 30712 Charleston. SC 29417 « 2040 Suvage Roud » 29414

18031 536-8171 « Fux t803) 766-1178
‘“‘ Printed on recvcled paper.

MAL 03/13/98 1120 N81M 3

*0R03208-02*

[T



GENERAL ENGINEERING LABORATORIES

Laborsiory Certifications
Meerns tewtav’s necads wide a VIston fov iionorrow STATE GEL EPI
FL EB7IS6RT254  ER74T2H74
NC 233
sC 10120 10582
™ [k ] w94
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleswon, South Carolina 29405-2106
Contact: Mr. Biil Hiers
Project Descripron: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: March 23, 1998 Page 20f 3
Sample [D : SPORTO616-2
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M

Comments:
A dilunon was required for Extractable Organics due to matrix
interference. As a result the detection limits are eievated.

Surrogate Recovery Test Perceni® Acceptahie Limits

~ Fluorobiphenyi Ms10 0.00* (30.0-115.)
obenzene-d5 Mal0 0.00* (23.0-120.)

p-Terphenvi-dl4 M610 0.00* (373 -128.)

Bromofluorobenzene BTEX-8260 763 (53.5-154.)

Dibromofluoromethane BTEX-8260 106. 63.4 - 136.)

Toluene-d8 BTEX-8260 114. (72.1 - 137.) o e

Bromofluorobenzene NAP-8260 7 o163  (535-154)

Dibromofluoromethane NAP-8260 106. (634 - 136.)

Toluene-d8 NAP-8260 114. (721 -137)

M = Method Method-Description

M1 EPA 8260

M2 EPA 8270

M3 EPA 3550

Notes:
The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detecied at a concenmration greater than the detection limit.

U indicales that the analyte was not detecied at a concentration greater than the detecton limut.
* indicates that a quality conuwl analyte recovery is outside of specified acceptance criteria.

PO Box 30712 » Charleston. SC 29417 » 2040 Savage Road = 29414
(803) $56-R171 « Fax (803) 766-1178 *9803208-02°

ﬂ Prinied on recycled paper.



GENERAL ENGINEERING LABORATORIES

ﬁ Prinied on recycled paper.

Laboratory Certifications
et fouan s ecds SR G VI DoE i or om STATE GEL EpI
FL EBTI56/87294 EST4T2EY
NC 233 :
sC M 10582
™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Contacu: Mr. Bill Hiers
Project Description: SUPSHIP-Pertsmouth Detachment
cc: NPWC00197 Repont Date: March 23, 1998 Page 3 of3
Sample ID : SPORT0616-2
M = Method Method-Description
This data repont has been prepared and reviewed
in accordance with Generai Engineering Laboratories
standard operating procedures. Please direct
any questions o vour Project Manager, Karen Blakenev a1 (803) 769-7386.
A - i n .
Al Bk
Reviewed By 1
PO Bon 20712« Charteston, 3C 29417 + 2040 Savage Road » 29413
1803) 336-R17] « Fux (X003 66 (178 *0803208-02*



GENERAL ENGINFERING LABORATORIES

VICetins tonied s 2y sudtfe o Visligr fous s pedie

Laboratory Certfications

STATE GEL EPI
FL ESTIS&BT20  ESTLTIBT:
NC 233
5C 10120 10582
N 0293 3k 2
Client Superviscr of Ship Building & Conversion
SUPSHIP-Porsmouth Detachment-Env.
1899 North Hobson Ave.
North Charieston, South Carolina 29405-2106
Consact Mr. Bill Hiers
Projeci Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  March 23, 1998 Page 1of2
Sampie 1D : SPORT0616-3
LabID : 9803208-03
Matrix : Soil
Date Collected : 03/0598
Date Received : 03/1098
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Anpaiyst Date Time Batch M
Volatile Qrganics
BTEX - 4 items
zene U 0.00 1.00 2.00 ugkg 1.0 JEB 03/19/98 1447 118575 -
—alylbenzene U 0.00 1.00 2.00 ugkg 1.0
Toluene u 0.00 1.00 2,00 ugkg 1.0
Xylenes (TOTAL) u 0.00 1.00 4.00 ug/kg 1.0
Naphthalene U 0.00 1.00 2.00 ue/kg 1.0
Extractable Organics
Polynuciear Aromarc Hydrocarbons - {6 items
Acenapnthene U 0.00 165 330 ug/kg 1.0 RLC 03/1608 2238 118154 2
Acenapnthyiene U 0.00 165 330 ugkg 1.0
Anthracene U 0.00 165 330 ugkg 10
Benzotajanthracene U 0.00 165 330 up/kg 1.0
BenzotapyTene U 0.00 165 330 ugikg 1.0
Benzo\b)fluoranthene U 0.00 165 330 ugkg 1.0
Benzo(ghiperylene U 0.00 165 330 up/kg 1.0
Benizoik )flucranihene u 0.00 165 330 ugke 1.0
Chrysene U 0.00 165 330 upkeg 1.0
Dibenzen ah )anthracene U 0.00 165 330 ugkg 1.0
Fluoranthene U 0.00 165 330 ugkg 1.0
Fluorene u 0.00 165 330 ugkg 1.0
Indeno(1,2.3-c.d)pvrene U 0.00 165 330 uglkg 10
Naphihalene U 0.00 i85 330 ugkeg 1.6
Phenanthrene U 0.00 165 330 ugkeg 1.0
Pyrene U 0.00 165 330 ug/kg 1.0
‘ollowing prep procedures were performed:
S Base/Neurral Compounds MAL 03/1398 1120 118154 3

POBox 30712,

woas - (TRITAN

*9803208-03*

Charleston, SC 29417 « 2040 Savage Road »

3031 556-8171 « Fax (B03) 766-1178
‘h’ Printca vn recycled paper.

(T



GENERAL ENGINEERING LABORATORIES

Laboratory Cerufications
Wt iy L BeTdN WS IS I O BTt STATE GEL ER[
FL EA7T1562T294 ER7474E1L.
~C 33
SC 10120 10382
™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Ponsmouth Detachment-Env.
1899 North Hobson Ave. :
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Deseription: SUPSHIP-Pontsmouth Detachrment
cc: NPWC00197 Report Daie: March 23, 1998 Page 20f2
Sample ID : SPORT0616-3
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobrphenvi M610 643 (30.0-115.)
Nitrobenzene -d5 M610 55.7 (23.0-120.)
p-Terphenyi-d14 M610 100. (373 -128)
Bromorluorobenzene BTEX-8260 300 (53.5: 184
Dibromorlucromethane BTEX-8260 68.3 (63.4 - 136.)
Toluene-dd BTEX-8260 113. {(72.1-137.)
Bromciluorobenzene NAP-8260 30.0 (535-154.)
Dibromofluoromethane NAP-8260 683 (634 -136.)
Toluene-d8 NAP-8260 113. (72.1 -137.)
M = Method Method-Description
M1 EPA 260 o B o
M2 EPA 8270
M3 EPA 3530

Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected at a concenmration greater than the detection limit,

J indicates presence of analyte ar a concentration less than the reporting limit (RL) and greater than the detection lisnit (DL).
U indicaies that the analyte was not detected al a concantration greater than the detection himit,

* indicates thar a quality cantro] analyte recovery is cutside of specified acceptance crileria

This data repor has been prepared and reviewed

in accordance with General Engineering Laborawries

standard operating procedures. Please direct

any queslions o your Project Manager, Karen Blakeney at (803) 765-7386.

Reviewed By

P O Box 30712+ Charleston. SC 29417 « 20340 Savage Road - 29414
1803) 556-8171 + Fax 1803) 766-1178 *0803208-03*

ﬁ Brined vn recycled paper.



GENERAL ENGINEERING LABORATORIES

Laboratary Certillcations
MOery Laday s neeas W Q vIon Ter s aniorron. STATE GEL EP1
FL EB7156/8T294  ES74T2374:
NC i)
€ oo 10582
™ 02934 0294
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachmeni-Env.
1899 North Hobson Ave,
North Charleston. South Carolina 29405-2106
Contact: Mer. Bill Hiers
Project Description: SUPSHIP-Porismouth Detachment
cc: NPWC00197 Repont Date: March 23. 1998 Page lof 2
Sample [D : SPORTOE16-4
Lab ID : 98032084
Moarrix : Soil
Date Collected : 03/09/98
Date Received 1 03/10/98
Priorizry : Routine
Collector : Cliem
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
'ciatiie Grganics
BTEX -4 uems
: me U 0.00 1.00 2.00 ugkg 1.0 JEB 03/1898 2215 118575 1
zg.v|benzene u 0.00 1.00 2.00 ug/kg 1.0
Toluene u 0.00 1.00 2.00 ugkg 1.0
Xvlenes (TOTAL) u 0.00 1.00 400 ugkg 10
Naphthajene v 0.00 1.00 b ug/kg 1.0
Extractable Organics
Polynuciear Aromatic Hydrocaroons - i6 items
Acenapnthene U 0.00 166 331 ug/kg 1.0 RLC 03/16/98 2309 118154 2
Acenapnthyvlene U 0.00 166 331 ug/kg 1.0
Anthracene U 0.00 166 331 ugkg 1.0
Benzoiajanthracene I 173 166 331 ugkg 1.0
Benzotajpyren= 349 166 31 ugkg 1D
Benzo(b)Tuoranthene 358 Eeane FEDS 166 331 ug/kg 1.0
B enzoi ghi)peryiene J 251 166 331 ugkg 1.0
Benzo(k Yluoranthene u 0.00 166 331 ugkg 1.0
Chrysene J 195 166 331 ug/kg 1.0
Dibenzo(a.h)anthr acene U 0.00 166 331 ug/kg 1.0
Fluoranthene U 0.00 166 331 ug/kg 10
Fluorene u 0.00 166 331 ug/kg 1.0
Indeno(1.2 3-c.dypytene I 208 166 331 ug/kg 1.0
Naphthalene u 0.00 166 331 ug/kg 10
Phenanihrene U 0.00 166 331 ug/kg 1.0
Pyvrene U 0.00 166 331 ugkg .0

T* - “=ilowing prep procedures were performed:
3 Base/Neurral Compounds

MAL 03/13/98 1120 118154 3

A RO

{RD3) 536-R171 « Fux 18031 766-117% *0803208-04*

ﬁ Printed on recyvched paper,

P O Box 30712« Charleston. 3C 20417 » 2040 Savage Road » 29414



GENERAL ENGINEERING LABORATORIES

Laboratory Certifications
Weetne fodua's moeeds Witz o VISt fear Toner STATE GEL EPI
FL ER7156/87294 E8747238N4
NC 33
sC 10120 10582
™ 02934 2”9
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Porismouth Detachment-Env.
1899 North Hobson Ave.
Norh Charleston, South Carolina 29405-2106
Contacr: Mr. Bill Hiers
Project Descriprion: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: March 23, 1998 Page 2of 2
Sampie ID : SPORTO616-4
Surrogate Recovery Test Percent% Acceptable Limits
2-Fluorobiphenyi M610 69.9 (30.0-115)
Nitroberizene-d5 M610 $84 (23.0-120.)
o-Terphenyl-d14 M610 111. (37.3-128)
Bromofluorobenzene BTEX-8260 39.7 (53.5-154)
Dibromoiluoromethane BTEX-8260 107. (63.4 -136.)
Toluene-d8 BTEX.8260 i07. (72.1-137)
Bromofiuorcbenzene NAP-8260 89.7 (53.5-154,)
Dibromofiuoromethane NAP-8260 107. (63.4 - 136,)
“oluene-d8 NAP-8260 107. (72.1 - 137)
M = Method Method-Description
M1 - EPA 8260 o i
M2 EPA 8270
M2 EPA 3550
Notes:
The qualifiers in this report are defined ac follows:

ND indicates that the analyte was not detecited al a concentration greater than the delection limirt.

1 indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected a1 a concentration greater than the detection limiL.

* indicat=s that a quality control analyte recovery is outside of specified acceptance criteria

This dara report has been prepared and reviewed

m accordance with General Engineering Laboratories

standard operatng procedures. Please direct

any questions lo vour Project Manager, ¥aren Blakeney ai (803) 769-7386.

-_7\|<;{1'L( A EQO\KL\‘A,L(

Revieweld By

P Boy 31712 « Charleston. 3C 29417 « 20440 Savage Roud « Zvd14
O3 S3H-R1T] » Fux (8031 766-1178 *9803208-04*

a’ Printed on recveled paner
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Attachment 111

Certificate of Disposal (tank)
Disposal Manifests



AST Certificate of Disposal

CONTRACTOR

Supervisor of Shipbuilding, Conversion and Repair, USN
Portsmouth, VA

Environmental Detachment Charleston

1899 North Hobson Avenue

North Charleston 29405-2106

Telephone (803) 743-6482

TANKID & LOCATION

AST 3909, South Hobson Ave., N. Charleston, SC

DISPOSAL LOCATION

Bldg. 1601 Tank Cleaning
& Disposal Area
Charleston Naval Complex

TYPE OF TANK SIZE (GAL)
Fuel Qil 200,000 gal.

CLEANING/DISPOSAL METHOD

The tank was cleaned with a steam cieaner, cut into sections, and disposed of as
recyclable scrap metal.

DISPOSAL CERTIFICATION

| certify that the above tank has been properly cleaned and disposed of as recyclable

scrap metal,
XL e

LJ

John Amey (g (Date)




UDSLISB JPEY, 143140 FAL BUS TBU 3220 FENX YVaAC QOOZ
. Apr-28-87 09:03A Karma Gisaton SO03-r1a-Quan
[l T

GENERATOR PROFILE SHEET

PLEASY. PRINT IN INK OH TYPE

P. 0 ?2 Internal Lise Outy
C(J.UMBIA SC 2790

[sM] WESTVACO RCAD Spcmaal Waste Profilc Number
EASTOVER. SC 29044

Phare AUI.3530363 Fax. 80323530319 Expration Dose: _ /(1

A. GENERATOR INFORMATION

Generator Al e<TIn Mﬂﬂ-ﬁ feamPee £
Physical Address /229
City. State, 2ip M. msng S¢ &9Yps

Billing Address (I different from Physical) " PR A/ - VAC 2 Ine,  PoBex 26729
City, Stata. Zip Al c A€ esny/ , SC 29419

ConactName _ ToDN  DAjrey Tisls

Telephoae Number (103 74/3 - { $7F - Zo4Fax Number (Fo3) F43- 74/3

EPA ID Number __ N/ A

County _ [HRPLESTIA Generator SIC Code __ AVA

B. WASTE DESCRIPTION (See Inltrm:tlonl]

NameofWaste #2 ¥ #¢ o)/ < Y '-‘n

Original Process Generaung Waste P slal-cor o DMk
Category:  Type | Special Waste Type II Special Waste

Esuimated Volume __ 30 fns
Special Handling Instructions/Supplementzl Information

CONSTITUENT RANGE CONSTITUENT RANGE
Mut toral & Jeast Moz Youg) ot lesad
100" 1 N0y
#RIHE Sboloe 5o -75 % - %
Lemen? Eln dugr c%__‘:'n % - %
%o - %
- % - %
- %% - %
- % o
. % - %

Dees the Wane Contain any of the following?
NO YES ACTUAL (If you checked yes)

PCBs X ppm

Cvanides X ppm

Sulfides X ppm

. PHYSICAL PROFPERTIES

Color(s_)h Odor (Check One) Physical Surte @70°F

Beom ¥ | __ Nooe X Mild__ Strong _ Liquid _ Semi Solid __Powder
Lotzeg | Describe _Derwscesn, ~ Sludge XSalid Other:




a
r
[

WED 14:47 FAX 503 780 5220 FENX Vacl
ApY- 28-7 0Y:03A Karma Gleaton OUD s e

Specific Gavity: Layers: Free Liqug:
] X Single __Yea No
N/A —_ Bi-hyered (If Yes, then )
(Can use range) __ Mutiple # Volume |
pH: .22 . >2.<a X410 1310-<0285 2128 T NA

Flash Pomt: "<73F 73°99°F HNP109°F 21407 199°F 1.2 200°F ﬂN.A Closed Cup 1:Cpen Cup

D. TRANSPORTATION INFORMATION
Mcthod of shipmenr: __ Bulk Liquid __ Bulk Sludge X 8ukSolid ___Drum/Box
Other
Supplemental Shipping Informmtion: AY/A

is this a DOT hazardous Materizi? X No Yes (If ves. complas the Rliowang information)
DOT Proper Shipping Name o

Technical Name(s) (if applicable} _A}/A

Hazard Class or Division A4 Identification Number _ AM/ A\

Packing Group __AY/A  Reporable Quantrry (RQ) (Pounds or Kilograms) __ AJ/A
Table Label __ AJ/A

Emargency Response Contact __ AY/ A
24 Hour Emergency Phone 4 AMA

E. GENERATOR CERTIFICATION
I hereby centify that thes nformation contamed in this profile is accurate and true. All relevar
informatian regarding kmown or suspected hazards in the possession of the Generator have bean
disclosed. All types and amownts of specisl warntes provided in ingidental amourns have been
identified in Section B of this form
This waste is oot a “Hazardous Waste™ as defined by USEPA andfor the state regulations.
This waste does aof contain any of the following:

8. Regulated radicactive matenals.

b. Regulated concentrations of PCB’s (Polychiorinated Biphenyl's).

¢. > 5,000 ppm of TPH (Total Petroleurn Hydrocarbon) from Gas, Diesel or PAH

(Polynuciear Aromatic Hydrecarbons) Compounds. .

d. > 100 pom of BTEX (Benzene/Toluene/Ethy benzene/Xylens),
This materiai testad below the maxirmum concentration of comaminants for the toxicity
characteristics as specified in the EPA 40 CFR Part 261.24 and for wasts being disposed of ic SC
as specified b South Carolina Hazardous Wasta Managemem Regulations (R61-79.261.24).
The attached analytica! data (if any)was derived from a represcutative sample oixamed according
to the sampling methods specified in EPA 40 CFR 261 20 (c) or an equivalamt method.
If any changes occur in the characier of the waste, the Generator shall notify NationsWaste, inc. at

the Northeast Sacitary Landfill prior to providing the waste to NationsWaste, Inc. at the Noctheast
Sanitary Landfill.

The information provided is based on: (¢heck one or more) p
___Lab Anaiysis(pieass srach) __ MSDS(plesse attach) A Knowiedge of Waste
___Other: Explain

Tdd A Dy, Wesre  Mewpier.

Emergency Guide Book Page # AYAr

Generatar's Authorized Sigrhtory Title

TodD M DAILEY Maw, 14 1997

Printed Name ‘// Date

.. oo



GIANT CEMENT COMPANY
/8 Post Office Box 218
Harleyville, South Carolina 29448

dedrodedrdedeodedrdrdrdrodrodedrdrdrdrodr dedr o o dr ok dr dr v dr o o e dr o e o o b

* CERTIFICATE OF MATERIALS REUSE *

e hdr kb drddhdddhddrddddddddddddddrdd

June 12, 1897

This certificate is to serve as evidence of

and/or waste oil received from your company as follows:

DATE MAN NO QUANTITY POUNDS
F0584
U. 8. Navy-Charleston Env. Detach
97/05/23 52297 3762.20¢C 30820.00
97/05/27 52197 4274 .00 33040.00
TOTAL 2 8036.00 63860.00

Plant:
(803)496-5033

Fax:
(803}496-7573

total reuse of solvents

This material was used as a fuel in our rotary cement kilns, resulting
in its complste destruction, and this meets all requirements as

defined in 40 CFR Part 268,

Ve truly yours,
,QJ/ ,

Donna M. Davis
Facility Sales Manager

Subpart D.

DMD/ssb

co: Grr!



APPENDIX B

GEOLOGIC BORING LOGS

CTO 0088



BORING LOG Page [ of [
.__JECT NAME: CNEno (v /fte 19 BORING NUMBER ¢ e 14 BOI
V.| e 'r%%i

PROJECT NUMBER: ~ D 2y4¥ DATE: /27
DRILLING COMPANY: _ =7, 4y arp. GEOLOGIST: ~ % ;
DRILLING RIG: DRILLER. ‘P
v MATERIAL DESCRIPTION _ PIDIFIO Reading (ppm)
Sample| Depth | Blows/ | Sample | Lkhology U
No. (FL) 6" or |Recovery| Changa Sail s
and or ROD f (Depth/FL|  Danalty/ M|y .
Type mJ Run (%} | Ssmple ) Consistenc ¢ Remarks z E 3 '!l%
RGD | No. Length |  or vy  |Color Material Classification ] El212 |
Screened or - S| E [
Interval Rock ﬂ ﬂ? E
| Hardness

=

TH-
S
=)
o

>34 ner2

AJ'?A.MM
® 2| JRFBOI0T
M@@,%Q 0

I-YA

* When rock coring, enter rock brokeness.
** Include monitor reading in & fool intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm): |:|
Convened to Well: Yes No Well |.D. #:




| BORING LOG Page L ot f 2
PROJECT. NAME: CHC~ RowE & BORING NUMBER: CA/C_{Q B l

PROJECT NUMBER: DATE:; F-27- 99
DRILLING COMPANY: 7 7DCpRTCR “GEOLOGIST: —__ 575D
DRILLING RIG: F-250 wf S308 DRILLER: M. Coceman
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample| Depth | Blows/ | Sample | Lithology t
ol Al e A Py S A
Typeor, Run | {%) | Sample ) Con:l.:l:::uc c Remarks 2|92 !ﬁ'
RQD | No. Length |  or ¥y [Colod Material Classification 5 El2|2 5
Screened or - s |E g g
Interval Rock ﬂ o =]
Hardness .
£
2 Vo SILIY, D | el Day 7A
2 m# AN )% A
Il SelPVtdast; ylrs: ey | | 4ris? 2.
|4 s Snﬁ i ! i Wt il |2
{ - - 7 B .
N s 5,# Weihay, 1 "Nlosr) ||BSBORO05| 7
é T st ¥
=3 . (1| (e (! 4
1 g i it 1 -T
g 4 - ! g«?‘u/u{z/ 7
7 vt fe {( ol P A
0 ) AR
// TRE T4 (f 5
X |02 4 ] MY A |5
/3 ~ B Sctuefed |~
/4 — ” [
/S - —
W8 [ =
# — ~
/g - —
i — -
2/ - =
22 _ —
A3 ‘ —
FAF| [« T
7\.5 ' —_ ~ ! { l \ -
* When rock coring, enter mck brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No é‘ Well I.D. #




" MJECT NAME:

BORING LOG Page 2ot 2

CA/C- zzﬂA/EG BoriNG NumBer. CAMC 18 ~ Rz A
429 -7

Remarks:

v .+JECT NUMBER: DATE:
DRILLING COMPANY: ~ T~ /D £7, 74T XA GEOLOGIST: ~ J/Beo
DRILLING RIG: AR50 ) 5407 DRILLER: 2. (o)
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample| Depth | Bliows [ | Sample | Lithology u
No. (FL} 8" gr |Recovery| Change Soll s
and | or | RaD . ! | (Oep:hfFL Denaity! c BN
Type o RAun (%} ampls Consist: L] ol I
RD | Mo Length | or ¥ " Color Materia) Classification § Remarks glEl2 |k
Screened or » a E E %
Interval Rock 5 o |a
Herdnass
— Y APE
Zé’ 1y S-A. HV Sa%/ \S‘Qﬁmzﬂ{ff/\ ™
2t - i B ' I\ —
7? M gL 11 . it
291"
"= \When rock caring, enter rock brokeness.
=" Include monitor reading in & foot intervals @ borehole. increase reading frequency if elevated reponse read. Dr iIIing Area

Background (ppm):[____|

Converted to Well:

Yes

No Well I.D. #:




BORING LOG Pageiofi
PROJECT NAME: BORING NuMBeR: CA/C /33@’3
4 =27

r

PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST: 3/5°0
DRILLING RIG: JKID  LIAPEI DRILLER: ML [ COLPrFr
MATERIAL DESCRIPTION ’ PIO/FID Reading (ppm}
Sample] Depth | Blows / | Sample | Lithology u
Mo, {FL} 68" or |Recovery| Changa Soil s
and | or | ROD i |(DepthiFt| Dansity c Blt i
Type or] Run %) Sample ] Consistenc Remarks 3 E 213
RAD | Ko Length or y Color Material Classification S 5 2 £ 5
Screened or * &1 E g z
Interval Rock q'-'. o (=}
@ Hardnasss
+ | Serdy , s 01 Prv g
|2 . MosT g
13 o 17 (
7" 1 Ly g
\ 7 -
AFs Jopte Ctnr i gl
¢ Z v B Surd e Ceae | \/fer 50k
7 '~ WET/ tror
4 T 3Q%ilnase0 A0+ \
# ke LT UNTT P STA |
9 r v A28+
N I
E"B 9 /
N Ed 7
P S L[~
7
* When rock conng, enler rock brokeness,
== Include monitor reading In 6 foat intervals @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area
Remarks: Background (ppm):

N~

Converted to Well: Yes No /_'\ Well 1.D. #:




BORING LOG page - of 1-

PPOJECT NAME: BORING NUMBER: CA/C /8 - B
JECT NUMBER: DATE: ? -29
URILLING COMPANY: GEOLCCIST: SLT
DRILLING RIG: K12 [ oDeR DRILLER: COL P PV
MATERIAL DESCRIPTION ) PIDIFID Reading (ppm)
Sample| Depth | Blows / | Sample | Litholagy u
Ha. {FL} 6" ar |Recovery| Change Soll S
and or RQD [} (Oepth/FL.|  Danaity/ p E ' L
T | Run %) Sample ) Consi -2 e I}
RGD | Mo, Lantn | or |y [Golod Material Classification S Remarks ElE(2]%
Scresned or - 5| E |2
Intarvel Rock :5 3 E

Hardness )

| Sendy S MMf
/1

r/

%R [

5 v/ ‘]
11 /ST
s A _ GUMeEL

’/ ™~
(] \
' 4 N Treset
© M Soprp (pavee [ AR e
// \\J (030;(
O i /) /

= 7

._.__& S
;.\

r i

2 ke

BRI Ot S nnee p [ o
X

- ;nen rock coning, enter rack brokeness.
= Include monitor reading in 6 fool intervals @ borehale, Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):[ |

Converted to Well: Yes No Well 1.D. #




BORING LOG Page [ of | _

PROJECT NAME: BORING NUMBER: (MC /8- B@S .
PROJECT NUMBER: DATE: G4 -2 .
DRILLING COMPANY: GEOLOGIST:  &/Sco
DRILLING RIG: 2 L OBDEE DRILLER: EnL AN
| MATERIAL DESCRIPTION PIDIFID Resding {ppm}
Sampie| Depth | Blows / Sll’l‘lplﬂ. Lithology B u
No. (FL) 6" or |Recovery| Change Soll 5
and or RQD ! (Depth/FL.| Dansity/ c . E : h
Type o] Run [%) Sample } i s |V | e
L':-"ID No. l-!ﬂ:lh or Coﬂs:lenc Color Material Classification 5 Remarks E‘ 2 2 ?
Screened or - & |E E 2
Intervat Rock o’,\ @ o

Hardness

’;}1. 34,'/7(‘/ St e, ]
T

| :.gg;w e /ury ] 4057 VT

SOk [ [k R [~[o
Q

(lwl P [SMom. cloy | [wer Zi -
/ 7 { 5’/7*? ] .

i1 SAT -

/3 3 i 18,.2¢ 86 Ciav | | Silvasna,

£o3

* When rock coring, enter rock brokeness.
** Include moniter reading in 6 fool intervals @ borehole, Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes No Well i.D. #:




BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT ¢ e . LOCATION: &, 4. /8 [DRILLER
PROJECT NO. BORING e b’ METHQD: DPT
ELEVATION . DATE < /YT DRILLING

FIELD GEOLOGIST Y . Pva. VY DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING:

CROIIND _&_ —TYPE OF SURFACE SEAL (Chpntectn - Floaltand

RISER PIPE 1.0
TYPE OF RISER PIPE: PUE -SLE P Yo

TR

R

BOREHOLE DHAMETER:
TYPE OF SEAL: °

h 4

\

AN
RN

A

E

ELEVATION/ DEPTH OF SEAL: | 2%
TYPE OS5 SEAL: v S

NRERY

R\‘\\
v

OEPTH TOP OF SAND PACK: L?Z

ELEVATION  CEPTH TOP OF SCREEN: !

TYPE OF SCREEN: ;'D(/(_ - Lo

SLOT SIZE X LENGTH: o' xp.0l"

L.D. OF SCREEN: [ 2¢

)7’4 7 ¢ [7
TYPE OF SAND PACK: e e D

ELEVATION { DEPTHBOTTOM OF SCREEN: !

ELEVATION / DEPTH BOTTOM OF SAND PACK: !
TYPE OF BACKFILL BELOW OSSERVATION

WELL: ,
<_— ELEVATION / DEPTH OF HOLE: Zq 2




BORING LOG Page _Lof L
BORING NUMBER: #two| - S ¢l

Remarks:

PROJECT NAME: O €&
PROJECT NUMBER: DATE: '-}—'/?‘5
DRILLING COMPANY: Cooloe Soone GEOLOGIST: , ]
DRILLING RIG: Co . iang . DRILLER; S o X
MATERIAL DESCRIPTION PIDFID Reading (ppm)
Sample| Depth | Blowa / | Sample | Lithclogy - u
No. |FL} 8" or |Recovery| Change Soil s
Tsnd Ror RQD . i | |DOP;WFL cDunshyI c Bl L
e or] Run {%) ample onsistenc 3 = °
‘ LPQD No. Length s or o y Color Material Classification s Remarks E‘ 2 .g g
intarval R::k ] 5 g E
Herdnsss
[ .
z bl SN D/
5 i |
’ ! [
L( 5/({ k{/ \{/ \]/
u .
s~ L 4
¢ | ' 0
4 A{ \L J,
) /\ﬁ gww g
T ] E/
L Uy
* When rock coring, enter rock brokeness.
* Include maonitor reading in 6 foct intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Background (ppm): |:|

Converted to Well:

Yes }f

No

WellILD.# 2 z1j0 |




BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT __Cwe

PROUECT NO.
ELEVATION
FIELD GEOLOGIST

JfZl {ng L\.a...a.y

LOCATION: S/ 1= |¥ DRILLER
BORING WWQZ- METHOD: DPT
DATE k214l DRILLING

DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

I.D. OF SURFACE CASING:

TYPE OF SURFACE CASING:

——— TYPE OF SURFACE SEAL: (,’qu.e}& = lush T

RISER PIPE 1.D.: 125
TYPE OF RISERPIPE:  [2/¢ <2

BOREHOLE DIAMETER:
TYPE OF SEAL: °

P

ELEVATION / DEPTH OF SEAL: [ .

®
20
[T

——
—

- — TYPEOSSEAL: /f(ec$

———— DEPTH TOP OF SAND PACK: g/. o

ELEVATION { DEPTH TOP OF SCREEN: T le

TYPE OF SCREEN: Pvd -¢o

A r
SLOT SIZE X LENGTH: d.ol” yio

t.D. OF SCREEN: [.Z¢%.

TYPE OF sanDpack: A S QJ

ELEVATICN / DEPTHBOTTOM OF SCREEN: 12! o
ELEVATION ! DEPTH BOTTOM OF SAND PACK: 121
TYPE OF BACKFILL BELOW OBSERVATION

WELL:

ELEVATION / DEPTH OF HOLE: 1210




BORING LOG Page | of |

PROJECT NAME: N & ‘
PROJECT NUMBER: BORING NUMBER; /’zi;"’/?f,;{, Mo
Sarpi] Dopen | Biowe: | Bamot MATERIAL DESCRIPTION [T —
Mo. | (Pl | €er |Racovery| Change |  gon u
A - e K : ;
RQ0 | Ho. Length | o :' \w Matarial Clasat s Remarks ! ! ﬁ
intoreel Rock . !
Hardness -
l sz/:” C:’ / 4 g»c—ug Mo < t
"z g f
% f
yd ) ’
7 ] — r
5 i | A
/ |
K s [ |
v ( /
(0 _; [
« v N J
%
* Whan rock coring, enter rock Brokensss.
* Inchue MONYDr reading in 8 bot Ertarvale @ Borahole. Incress rading FeqUBNGy ¥ SvaTsd repanie ad. Orilling Area
Remarks: Background (ppm):

Convertedto Well.  Yes [, No WelllL.O. % 1 §2
{




BORING NO.._YWD-3

OVERBURDEN MONITORING WELL SHEET

'PROJECT _ _Zog (&

pROJ:r"T Ny

ELEVATION

[ E A

BORING

DATE

LOCATION. S, /&

DRILLER R
M iN—.3 D |METHOD: DFT
&P DRILLNG A S 4
’ i DEVELOPMENT: NA

FIELD GESLOSIST _[2. i/l
Tesin

N
n

P2 I —
—————1.0. OF SURFACE CASING: & /Yan édﬁ Cope s

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:

TYPE OF SURFACE CASING:

—— TYPE OF SURFACE SEAL: O g_—gjz

N

n

O

\

\\.

e

RISER PIPE 1.0 it}

TYPEOFRISERPIPE: 22 [/¢,. & ’guﬁ-rg,\g@%

2

_—_—

=
TR
)

.
AR
DN

BOREHOLE DIAMETER: /o 44
TYPE OF SEAL: Groull,

—  TYPE OS SEAL: 'Egmﬁhjfi

.
ELEVATION / DEPTH OF SEAL: . ATO

n6.o

s
ELEVATION/DEPTH TOP OF SCREEN; REO |

DEPTH TOP OF SAND PACK:

TYPE OF SCREEN:

_Pve

rd
SLOT SIZE X LENGTH: = OIG X /O

Pl

i
I.D. OF SCREEN: A

TYPE OF SAND PACK:
o/ o S ,»{lc.n.\ Sovedh

ELEVATION / DEPTHBOTTOM OF SCREEN: 33.0/
ELEVATION/DEPTH BOTTOM OF SAND PACK:  ZZ.o/ |
TYPE OF BACKFILL BELOW OSSERVATION

WELL-

ELEVATION / OEPTH OF HOLE: !




BORING LOG Page | of |

PROJECT NAME: Ci-l BORING NUMBER: /¥ M (b 3
PROJECT NUMBER: j DATE: WL A
DRILLING COMPANY: el Do GEOLOGIST: 1
DRILLING RIG: Stes To gt DRILLER: Vo 5
r MATERIAL DESCRIPTION PYO/FID Roacing (ppm)
Sample] Depth | Blows ! | Zampis | Uthology : u
Mo | (Pt} | ®or |Mecovary| Change [ goy s
Tr:‘ l:l '(:? 3":“ l 1 - Conslstene c z 3 b
Y™ Longm | o y IColor Metarial Classification s Remarks l‘ i g
Streened or -
mtorval Rock ] !
Marcaasy
| e S ldy Sat Flaes
7 | /
2 7 ,| /
J f [
S ] N
¢ ( ﬂ, [
r (| Set Cly Sule
& [~ For r
7 v |
/0 S G, )
I 4 i j
¥
11T v (f/
l"?’:.,.”"‘m;"z.‘ n::n;::mmm @ borehaia. incrasse readtng frequency If eievatd reponse reed. Orilling Am.
Remarks: Background (ppm):

7T X
Converted to Well: Yes >\£: No Well 1.D. # J.fLw[é



L

PROJECT NAME:
F T JECT NUMBER:

Bimee LING COMPANY:

DRILLING RIG:

BORING LOG Page [ of {

Site /€ Fowel BORINGNUMBER. MW o3 D

DATE: F-a-9

iy

- GEOLOGIST:
N DRILLER: Roch -

Sample| Depih | Blows /| Semple

and or RQO [
Type o Run (%) Sample
RQ0 No, Length

No. IFL) 6" or |Recovery| Change

Lithology

)
or
Screened
Interval

(DepthiFL.|  Density/

Soll

Consistenc
¥ Color
or

Rock H
Hardness

MATERIAL DESCRIPTION I FIO/FID Reading (pprm)

Remarks

st O

Material Classification

DrHisr BZ™

Sampie
Samplar BZ
Borahole**

Poi ¢ ey al\ [k d

silty Clog , Muk,

SGnac &5 above

0

Do Gray .SJ'H} cfuy

v
AN AN

U‘/‘f. Soadl lems 'h“

o F shell Sreay~

M).// Scd-

W
ey
GO NONO N N\

well screen)

o

000@0

&

Fom 33:-3'3’

BT

/

I &1 rock conng, entér rock brokeness.
** Include monior reading in 6 foot intervals @ borehale. Increase reading frequency If elevated reponse read. Drilling Area

Remarks:

Background (ppm): |—__|

Converted to Well:

Yes -

No WellL.D. #




¥ southnavFac LOG OF BORING

CANEIR -mwo3 D

Page of IL@.,*

PROJECT NO: PROJECT NAME: s7+ /R
PROJECT LOCATION: CaiC cuadicsion) [2ome & DATE DRILLED: 2/8/9%
DRILLING COMPANY: . DRiccivE Ea SURFACE ELEVATION: Feet
ORILLING METHOD: (f (o S72m Aulet BORING DIAMETER: Inches /o
DRILLING RIG: 57 Arofpic & GEOLOGIST: _{omurg € ooldc
. PID (ppm) e
T | B & ¢ | w g g GEOLOGIC DESCRIPTION
Eg Eg g $1 ¢ 3 : S £\ 9 Density/Consistency, Haraness, Color WELL DIAGRAM
z 2 - T g = | =3 cg

Fill Mabain [: Sudree b 3! bils
o 2’ 5,,1 ,Uk,; /,,.,w, A

]éﬂl . ’. el n‘l/l’J ""'"-"'CV wik ‘7.-5 ,’
5_] | 3 fuu/.,,a..J Cobbles d

-é." 2',m 3 Sad JAJ: Somer Sold,

1 iolesivomnal? b geslts cnd et il

- 1, : c’/‘)"" 5‘-41 é/ﬁk S,'/ HJ‘-‘\, n..'!L
m_faL | oan 7.

A 5'” L] /l . Cr -
® N o Pk /}-,Ak,c yo Pk ey, 2,

- $ X‘I '0?" ; p‘tk 61‘ ; 5‘};(_57 ‘U‘OJ
ZO'J /“a/,l.f/’ 509#} P/uaz-‘(_, lu(_J@

bl




P JECT NAME.

CANC

BORING LOG

BORING NUMBER: ;?
-2

Page_‘g_of£
YC/7-Bo1L % %
77 s

.. JECT NUMBER. DATE: 4 -
DRILLING COMPANY: —__ 7, DE4/ AT R, . GEOLOGIST: __ & _ s/8cD
DRILLING RIG: KiD hoADER [H/41)  DRILLER: PryR ML ER
MATERIAL DESCRIPTION | PID/FID Reading {ppm)
Sample| Depth | Blows! | Sample | Lithology U
No, (FL} 6" or |Recovery| Change Soll s
and or RQD I {DepthiFL|  Deneltyr c o .
Type of Run {%) Sample ) Consistanc Remarks 3 E 2 g
RQD | Ne. Length or ¥ Color Material Classification s 3 AR
Scraened ar N = |E E 2
. Interval Rock ; 4 E
E/ 0 Hardness ] of
I Send L5/
i 2 —— ——— g = — } {
e
-~
“When rock coning, enter rock brokeness.
“ Include moanitor reading in 6 foct inlervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Converted to Weil: Yes No K well 1.D. #:

Background (ppm). &Z 2,]O




S /ety

T g,
BORING LOG - Page L of L o
PROJECT NAME: e BORING NumBer: GV |9 -Bd2
PROJECT NUMBER: DATE: A-2F -7,
DRILLING COMPANY: 7 /D& ZAT TR, GEOLOGIST: — . 5 ¢ 520 /7 .J Alecandes
DRILLING RIG: F250 » DP*ré’e?@r»’[,fgmeRlLLER: ,{W Cor 4144/
' MATERIAL DESCRIPTION PIDIFID Reading (ppr)
T ey | oo Rii.":'f:y Lé'f.'fi‘é:,: Soil s |
T,IE):::J" TE'.‘ F:::) ?.::1:1: [::r?:nnd cg::i‘::?;c Colof Material Classification ; Remarks :E? g_ % E
merval | pock o 7|88 |E
0 e Backarpmd S
1 mﬁ% mos3+ o1
2 / Loose v ") Sty Seed b2
3 | Sl 15
7h L} o did 504
S ol ST . o
Fle L] L (95702040 [sply-
2L L 2
g b Gutornded. 2%
? (r ir w!‘_ N
) v A
(L «__ (/4
{2 25%, e “ ‘
3 . ‘ \
/4 { v 4
s . .
(b ,/chg ‘ 9’
/?’ lr <r ™~
/g [F] [ d
/4 ) 4 LK1
20| Ve B ,. |
AL Z i t
9\3 : i 1A
a /070 A Le
ag "li_# ‘ L

* When rock coring, enler rock brokeness.
** Include monitor rea e reading, frequency if elevated reponse read. Drilling Area

|n? mﬂtootmte barehole, 1ncreas
Remarks: 14 Db Gt %alc Background (ppm): 5|

Converted to Well: Yes No Z Well |.D. #




BORING LOG

PROJECT NAME: . BORING NuMBer: CA/C K2
PROJECT NUMBER: DATE: 427
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows /! | Sample | Lithology K U
No. {FL) 6" or |Recovery| Change Sall s
and or ROD ! {Depth/Ft.| Density/ Nl |
Type or| Run (%} | Sample ) Consistanc c Remarks = e 2 ﬁ
ROD | No. Langth or y  |Color Material Classification ] E|5[2 1%
Screengd or - 5 El5 %
Interval Rock ;j @ |o
Hardnass
24 N . £
/ / '
24 / 4rde [se bvrafeo Z
‘ ¥ LN L
pra /
724 15% | sard Clayy ok, /
8 A r v f /
, TolNRZ /
20 /[
7
* When rock coring, enler rock brokeness.
= Include monilor reading in € fool intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

\
X

Background (ppm):

- ala VAP Y Y e



BORING LOG Page ot _1

PROJECT NAME: CA/C ~ z?,oﬂ/fdl BORING NUMBER: CA/(C/ ? - B@?

PROJECT NUMBER: DATE: 497 -9
DRILLING COMPANY: T cioata GEOLOGIST: __ 5 /S ep 7 el oaTe N,
DRILLING RIG: F-A50 wf54p0 DRILER _fisau CplEmds
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows ! | Sample | Lithology U
No. {FL) 6" or |Recovery| Change Soll s
o ar RQD i (Depth/Ft.| Denaity’ c z : LI
Type Aun (%) Sample ) Consistanc L u
LDQD No. Len;h or s;t Color Material Classification S Remarks E‘ 2 i ':
Screened or - S |E E 2
Interval Rock a|D E
Hargness
[ i (g

7940 ﬁ’m 4.,/ gyl 2]
S/w% ﬁ/ éu’m, o+ ér()w/p g
) ’ 31y’ Gﬂw C[&q/
Aukl arqly 6%»1 savid >
ek L ome prU’ Aark gfﬁbé—DSO7 5071

/ é /wer i dﬂ‘a/&r-é; SO
etl%  (ray AR Q’-ﬁAﬂJ‘d

a7

S PR RS AR [P ]
>

* When rock caring, enter rock brokeness.
~ Include monitor reading in & foat intervals @ borenole. (ncrease reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):

e
Converted to Well: Yes No v Well 1.D. #:




BORING LOG page L off_
F " JECT NAME: NC-Z ot & sORING NuMeer: CAC— | GBI
- 9 ' !

F...JECT NUMBER: DATE: 4~ 2.
DRILLING COMPANY: 71 DB rEn GEOLOGIST: Lr S
DRILLING RIG: F ROt {no DRILLER: . (oL A
MATERIAL DESCRIPTION PIVFID Reading (ppm)
Samplie| Depth | Blows/ | Sample | Lithology U .
HNo. (FL} 8" or |Recovery| Change Sol) s
and or RQD I {DepthvFL.| Density/ C g t L
Type o Run (%) Sample 1 sistenc 2l |8
RQD | o, Lengn | or o ;t Color Material Classification s Remarks ElE|2|%
Screened or . a8 % %
Interval Rock ; ] Q
@ Hardness
t.
£ Wed. [Bd Dry. SM{M =
2 Sopor || Spords Dl G
{ L
2 j Lot %x? / /]
4 it - s Sped . | |[BFBOH- 0304 5
5 & Wty S;/ty, Joperok I
b ! "%
7 Syt :
S L (0] ) { |
[
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: yd Background (ppm):

/

Converted to Well: Yes No Well |.D. #:




BORING LOG page < of £

PROJECT NAME: C/VC - ?G’VC Q BORING NUMBER: /Wg

PROJECT NUMBER: DATE: HF 27

DRILLING COMPANY:  TIQL /A ren GEQLOGIST: S8

DRILLING RIG: F-2F0uf 5200 DRILLER: M -Cotldiér

MATERIAL DESCRIPTION PID/FID Reading (ppm)

Sample] Depih Blows / | Sample | Lithology . u

No. {FL} 6" or |Recovery| Chenge Soll [

and or RaD ! {Depth/FL Density! C . E ' L

Type o] Run (%) Sampla ] Consistenc =2 - | 2

:POD Na. Length or v‘ Color Material Classification ] Remarks E & g :
Screened ar “ 5 1€ g S
ntarval Rock :1 [ =

Hardness

Qyﬁéa ;f'&ﬂﬂ"‘w A /f
o L Gl Sl cloy, 55T
Z 5%77?/%/

/!
YA o s
s i AR NP T

/

VI AN

JISFRpS- 5 30

N

SN gy\hpm =
.y :¥~N—\
S

h S
oy
8

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: , Background (ppm):[ |
/
Converted to Well: Yes No V Well ILD. #:




BORING LOG Page - of L
Pf <CT NAME: C/V(‘ Zae G BORING NUMBER: Cwe/g- Bﬂ(a

PRe=cCT NUMBER: DATE +-25-99
DRILLING COMPANY: —__ 7/2E¢Arexl GEOLOGIST: ALEXETF Ep
DRILLING RIG: F-250  wf 54 DRILER: U, Cotiaom/
MATERIAL DESCRIPTION ) PID/FID Reading {ppm)
Sample| Depth | Blows / | Sample | Lithology U
No. | (FL} &~ or |Recovery| Change Soil s
and or RQO I {DepthiFt.] Density! c g 1 L
Type o] Run (%} Sample ) Consistenc Remarks -g - % a
rROD | No. tangth .« r:’rn'd y Color Material Classification ? E 2|2 5
Interyal R::k @ 5 3 E
Hardness
g\ {4 " b degfcame gravel
[ I iz + a{pl\o.fw‘pwas i3
2 : St <3
PRI YN R 43
v 2= moss¢ it 236
'S ¢ -7 <ty tlay [95FBpL - o504 4 20
é A W"'f' dark Yoy W4
+ ) P rs] Tonq9 57 /Zu— 14GFBBL-08
7 - ? L.
o Evpg |, Wﬂl 4 - /
. 9
/O
(!
(2.
L3
/s
-
* When rock coning, enler rock brokeness.
** Include monitor reading in & foot infervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm): E

Converted to Well: Yes No Well I.D. #:




BORING LOG page L oL
PROJECTNAME  CA/C - 2 G BORING NUMBER: CA/C /4~ W’T’

PROJECT NUMBER: | DATE: £ -28-75
DRILLING COMPANY: WW/QM GECLOGIST: AL A1 D I
DRILLING RIG: £7250 wps5ded DRILLER: 2 Cal
MATERIAL DESCRIPTION PIVFID Reading {ppm)
Sample| Depth | Blows ! Sa.mple Lithalagy . U .
Ne. {FL) 6*or |Recovery| Change Soil 5
and or RQD i (DepihiFL) Density/ c E ' L
Type o] Run (%) | Sample ) Consistenc Remarks 2l 2|0
RQD | HNo. Length or y Colo Material Classification s 3 ﬁ £ 5
Screened or " ; 3 s %
Interval Rock ;j o |o
Hardness
& - osphalt
! £y (o2 =13
2 1) S0k L1~ £ 3
i ¢
? / "f Ha{« 50 /.7 “—.q(q‘.‘ ,1_,<3
& clay “13
5 %Y 1
£ qu;n% da#/wxbfu.vmgﬁk gt
7 X y! J (=B  satoraledd N/
3 H ‘_? AT l:/:?‘!fg Qnd ‘
1 £eg
L
s
e
* When rock coring, enter rock brokeness.
* Include monitor reading in 6 foot inlervals @ barehole. Increase reading frequency If elevated reponse read. Drilling Area
Remarks: Background (ppm):

N

Converted to Well: Yes No )__< Well |LD. #

N

P



BORING LOG Page L of £
B~ ~JECT NAME: cl/C - Bove BORING NUMBER: Q(/C/? Bﬁ’i_g

i-.__ JECT NUMBER: DATE: - 29 - &P

DRILLING COMPANY: ¥ /22 ¥A7 &R_ GEOLOGIST. ,_gf >

DRILLING RIG.S£/) Lo oA DRILLER: fim V2 7

" MATERIAL DESCRIPTION PIDIFID Reading (ppm)

Sample| Depth | Blows [ | Sample | Lithology u

No. (FL} §" or |Recoveryl Change Soil )

and or RQD ! {Depthi/FL.| Denaity/ c El 1 h

Type o] Run %) Sampl } nsisten: 2 .|

;FQD Ho. Longll: or Cos:l cCoIor Material Classiicatlon ] Remarks E ﬁ 2 E
Screened of - 5 |E E %
Interval Rock a|Dd B

Hardness

wd STV S Jgan] | DAY 4
| L34 :
2 v (AL cz,-w DRY |4
24 1y maisT 5
HEE odor | B
i< M {
r t/ wr. /S W

! lt n [/
20 i T ¥ \ N
(73 N |

)

™~
sl
<

\Q«iﬂ&q‘ka Ll N

A TH
7

““When rock coring, enter rock brokeness.
™ Include Monitor reading in 6 foot intervals @ borehole. Increase reading hequency if elevaled reponse read. Drilling Area
Remarks: Background (ppmj): E
s /7

Converted to Well: Yes No >_< Well1.D. #




| BORING LOG Page _( of /
PROJECT NAME: . BORING NUMBER CA/C /5( M?

PROJECT NUMBER: DATE: H —2Y Gz
DRILLING COMPANY: GEOLOGIST: 3734 "
DRILLING RIG: SK/D LOAMR DRILLER: D Hilim
MATER'AL DESCR'PT'ON PI/FIC Rewding {ppm)
Sample| Depth | Blows/ | Sample |Lithology 1]
MNo. {Ft.) 6" or |Recovery (;ha_‘r Soil 5
and or RQOD I (DepthfFL|  Denaity! c R la L
Type o] Run [%) Sample ) Conaiatenc P el B
,II)QD No. Length or yt COlOIJI Material Classification 5 Remarks 3 2 B
Screened or - d-i E g 2
Interval Rock o-! g E
Hartness

f/ﬁ?}%@ quet| | KV

' DAY
2. 2V @y CLAY mEsy /D
£ M/{;/ I
[ D/ESAL 028 > | | s
e —4 WET

-*5'7“

~

AN

\Dpo 14 [T R =G

S a0 47w | BLy | )
WWD " N B 1L
2 /'t " 4

= When rock coring, enter rock brokeness.
** Inclyde monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read, DriIIing Area

Remarks: Background {ppm):
A

Converted to Well: Yes No é Well I.D. #:




BORING LOG Page { of L
PROJECT NAME: BORING NUMBER: CAC 14 - BB1Y

JECT NUMBER: DATE: 27 - PP
Lrat LING COMPANY: GEOLOGIST: L8580
DRILLING RIG: St LpADER DRILLER: PETER AI1LLER.
' I MATERIAL DESCRIPTICN PIDIFID Reading (ppm)
Sample Depth | Blows [ | Sampie | Lithology u
Na. [FL) 6" or |Recovery| Change Sail 5
| : 14|y
eor Run ample nsistenc 2. |2
LI:JD No. Length or y Color Material Classification ] Remarks E’ 2 2 :
Screened or * a | E E =
interval Rock a|lo|é&
O Hardness
. L ) ) )
[ r @GR Sitty Sand 7
g / I K 7
Zz 2 N T A
p) h /i St g ;cnquf - {!é;r s
4 Wire Gy S;'/iv Cirg.Clay /O
s Ty ydJd oyl 151 Plew( Cor
IA 2 "y u Y /
7 Iy oy ¢} i
g 7 Grase/ Wet
712 (| 570 DegClag | | vtundhi
. | 1O Iy L r P
m S0 I
2 2| MEIE S
ECE. ‘
|
.. {0 rock conng, enter rock brokeness.
** include manitor reading in 6 foot intervals @ barehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):|_“Z |

Converted to Well: Yes No 25 Well |.D. #:




Page _} of __[

—

BORING NUMBER: C NC |19 —F ||

Yi20/99

BORING LOG
PROJECT NAME: S 14

PROJECT NUMBER: — 024 DATE:
DRILLING COMPANY: 7 ¢ I, adp. GEOLOGIST:

B H-

'DRILLING RIG: _&%i@ DRILLER: Hetea. Dk,
MATERIAL DESCRIPTION PICKFID Reading {ppm)
Sample| Depih | Biows ! | Semple | Lithology u
No. (FL) 6" or |Recovery| Chenge Soil 5
and Ror RO f {Dapth/Ft. Dansity/ c El H L
Typeof] Run | (%) | Sample ] Consistenc gl |23
RQD No. Length or gy Color Material Classification S Remarks E' % 2 ;
Screensd or - 5 E g %
Interval Rock ;j ola
Hardness
=
.
o5} 245! 0
T 7 rd 7
3 ¥
o4l 3 . y, 4
AR HSFB ), /
~ # -
4 &V
j-l-?é d
oo 4
7 "
L]
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):| |

Py



BORING LOG Page ! of |

PROJECT NAME: CNC Bpaly / ZA219 BORING NUMBER: € NC.i9 B2
PROJECT NUMBER: Y DATE: N -7E L
DRILLING COMPANY: 27 Agwilin GEOLOGIST: "3 pH
DRILLING RIG: _ Sprpabe DRILLER: P M
MATERI!AL DESCRIPTION PIEVFID Reading {ppm)
Sample] Depth | Blows | | Sample Lithology| - K]
No. (FL} &= or |Recovery| Change Sail s
Ta:d Ror F‘Igl,) . Ip| (Dep]lhfFl. co.n,i:yf c E 1 L
ype or] Run ample onsistenc 2|2
RQD | No. Length or Y Colof Material Classtfication S Remarks g -1 % l;
Screened or " [] g =
Interval Rock 1] 5 lg E
Hardness
D.% . J v - f} .
7 I - Fe W ¥
7—:'/ i M'ﬁ_ - 3 -M 0 o
3 B ey | bk, oo, 2ok 0
BrOBoY | 5. v (
v/ i
74 Wb
et 0
y tye t4] Gird § o bl 0lo] |o
% r 7
9 DJ / [H
. a, 210 2
q
i
ID4

* When rock coring, enter rock brokeness.
** Include manitor reading in 6 foot intervals @ berehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm): |:|




BORING LOG Page | of _{

PROJECT NAME: oA 14 BORING NUMBER: CHC I § 17
PROJECT NUMBER: A 12Y DATE: v /ijYq
DRILLING COMPANY: — T Ak, GEOLOGIST: B o N
DRILLING RIG: Y DRILLER: P M
¥ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampie| Depth | Blows ! | Sample | Lithology U
No. {FL) 6" or |Recovery| Change Soil s
and or RQD i {Depth/Ft. Denahy! TN |, *
Type o Run (%) | Sample ) Consistenc c Remarks 222 E
RQD | No. Length or y Colof Material Classlification s E|2|2 5
Screened or . 2 |E g g
Interval Rock ; a|o
Hardnesa ' A
Ba— Mﬁw' A
AN L fof ol |0
y ! o | A, ofndly A y 7
;}’ AL / .
W 1 T | )
g F} [3 . X .
L [WPRORRY g | [t e et e | [ Togs Lo
s _
@;- gy incd.;_ﬁﬁ aet 3¢
' i Jrien ) gg/mw,
£ e Lnol ﬂu&' Vit + L v/,
@7 1,05 i 7
o 14 ,

0 9

* When rock coring, enter rock brokeness.
* |Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm); |:|

Converted to Well: Yes No T Well 1.D. #




BORING LOG Page_| of |

F 'ECT NAME: (NL % < BORING NUMBER: ¢ NC 19 B4
PrrJECT NUMBER: 012y DATE: fllﬂq
DRILLING COMPANY: —_ 775 e, GEOLOGIST: "B H
DRILLING RIG: ._}:&QA!E&‘L DRILLER: _pM
MATERIAL DESCRIPTION PIDVFID Reading (ppm]
Sample| Depth | Blows ! | Sample | Lithology u
No, {FL} &" or |Recovery| Change Soil s
ang | or | ROD I |{DepthiFt| Densitys C A
Type of Run 1%} Sample ) Consistenc Remarks T:, x % ﬁ
RaD | Ne. Length | or y  Color Material Classification s E|E|2 |5
Screened or - a E E =
nterval Rock :5 o |5
. Hardness
0 T .
i A — W:ua o ;M’ft&@' [0}
11 4 e e ol . @ ; / 5? jaFBTHOZCS
_ . . o0 10 o
+ Lt | :
14 zﬂgﬁﬁz Znd s Lo poud |
Vi "
ol |6 Pl ot
Ay W 1 |i*
q o2l ‘g ¥ 2 -, po 0
3.0 4 e > ] 2L wpt hd
, L e
9 T0 4
b
i
. "When rock coning, enter rock brokeness.
” ** Inglude monitor reading in & foot intervals @ borehole, Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No Well 1.D. #




BORING LOG Page I of |
PROJECT NAME: CNE 3@,_9, & . BORING NUMBER.CAMC I B 15

PROJECT NUMBER: ~ pj2Yy DATE: /2199
: L

DRILLING COMPANY: —_ 7 2dp 4, GEOLOGIST: _B
DRILLING RIG: _ Petyagde DRILLER: PM

¥ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Dapth Blows / Sample | Lithology . U
No. {Ft.) 6" or |Recovery| Change Soil [
and or RQD 1 {Depth/FL.|  Dansity/ N .
Typeor Run (%) Sample ) Conejstenc c Remarks g_ E % g
RQD | No. tength [ or y  [Colod Material Classification S E(s|£ (5
Scresned or - 3 E|E %
Interval Rock FE R -]
Hardnsaa
'] . | -
5, e M‘?W S, 2
’J.‘qu W Mx@’_/@_‘?
’ i -
2, ; i, Yol o _n| | |o
=" ’ gu-’ ~ I9r B 50204
o 3 o YW G Sipy it >
4 ‘_?-_i_ M [ 4P 4 «
L7/ 0.y Y a8 0
1 al At | At
2
4 &
M{) Hmd, , .ém-eg{’ et 20
'_/ﬂ A b 2 d7 0_' 7 0 r
. 3-0/3] Mg (i g0 BTy ¢ Z
7
71 9 A/ 4&'&’ { 3
109
e
* When rock coring, enter rock brokeness.
™ Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm): :|

Converted to Well: Yes No Well 1.D. #:




PROJECT NAME:
JECT NUMBER:

ROLLING COMPANY:

CNC RApa /7

BORING LOG

tird

DATE:

MAraIeT.
GECLOGIST:

Page { of {

. BORING NUMBER: (N2 1§ B

ISENLL

By

)&MW

DRILLING RIG: 2 DRILLER: JA
MATERIAL DESCRIPTION PIC/FID Reading (ppe)
Sample| Depth Blows / Sample | Lithology - U
Ne. {FL) € or |Recovery] Change Soil S
TandJ F‘or F::;J s Jpl (Dtp}tMFL Density c z 1 il
ype or] Run ample Con 2|l. |3
RAD | Ne. Length or !;:ilsnc Color Material Classification ] Remarks % '.& 2 E
Screened or . & | §$ |5
Interval Rock :’ g E
Hardneas
4 _MJAA%;,\M/ gt . gt
. / W ) ] v O
— #d. L . 3 7 HZIFA §
Bif #2 jmi mﬂ(ﬂ apl L] pigotto @ L9125 '
/ /110‘1\. ﬁw Mt AVA LT
. 4
INE
/
:\m.n rock coring, enter rock brokeness.
* Include manitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |
Converted to Well: Yes Na Well 1.D. #




/
BORING LOG Page /_of
PROJECT NAME: BoRING Numeer: (W C /7 - B 17
PROJECT NUMBER: DATE: 5 7
DRILLING COMPANY: _ B} GEOLOGIST: /3D
DRILLING RIG:  5© ‘/ b A DRILLER: . A7re CEPY
MATERIJAL DESCRIPTION PID/FID Reading (pam)
Sampia| Depth | Blows/ | Sample | Lithology | : : 1 u
No. {FL) & or |Racovery| Change 1s
and or RQD ] {DepthvFe
Typeorl Run (%} | Sample ) c c Remarks
RAD | No, Longth ar [
Screaned| - -

Intzrval

A

]

Arsf

4

Y ula
s

Arf

Ly

fe i

———

-

) 7314

SN /AN)/

V2% IM:/L%

‘ | e NG g sendd | i
1L Gl | Soed S0 S fraled |
{0 te L 7
e 4 ( "‘;
a4 SRy saed Wet A
08 !
d
/
;ﬁzr:dr::m‘::::?e:::; ':3: f:ll:::::ls @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

P 4

-

Background (ppm):

Converted to Well: Yes No z Well 1.D. #:




BORING LOG Page [ of [

PROJECT NAME: BORING NUMBER: C ol
~20QJECT NUMBER: DATE: —
ILLING COMPANY: ] GEOLOGIST: S/485
DRILLING RIG: 250 [/ 449 DRILLER; P AUILLER
MATER|AL DESCRIPT'ON PICYFID Reading (ppm)
Sampls| Dapth | Biows/ [ Sample LRhology | :.xiey
Ho. (FL) 6" or |Recovery| Change
and ar RQD i {Depth/FL
Typu R %) Sample
oy Il IR i P Remarks
Screaned
Inverval

I /4
Sty sif

a'?"ﬂw
% 1 H i 4
/ ~ /,.‘r,_ L7 ¢/ %.Z. Vi
Ld’gz’ ' v ‘Sja-fkﬂdﬁih"
7 ct LA 1
{ LL . ) I’
<138 VI [ SSfyvsand | | 0

1 |fo8

EvBO LY

e

e

* When rock coring, enier fock brokeness.,

* Include monilor reading in & foot intervals @ borehale. Increase reading frequency if elevated reponse read. Drilling Area
‘marks: . B
ackground (ppm):
NS )

Converted to Well: Yes No . Well I.D. #:;




BORING LOG page {_of L

PROJECT NAME: BORING NUMBER: [‘? '-8 J ?
PROJECT NUMBER: DATE: 5 -

DRILLING COMPANY: e GEOLOGIST: (22

DRILLING RIG: ol IT¥od DRILLER: b Apr7id

-7 MATERIAL DESCRIPTION

Sample| Depth | Blows ! | Sampls | Lithology
Ho. {FL} 6 or |Racovery| Change

and of RCD t (DepthiFt,
Type or] Run %) Sample } Remarks
RQD | Mo, Length or
Screaned

Interval

0
{ Drx
> Vst |4
Vab/ Dlivepyty |~ Yt Cley Y/ Al
41L7135] L [Sendy 4/ U | | Mgk T
'3 = ANy (Y Wi
7 A SuF r

_ T - 3 ‘2(4]"[
¢ |4 it /1 '%’ME@J ‘a[‘
./’ T U /

Eg

i

= When rock coring, enter rock brokeness.
= include monitor reading in 6 foo! intervals @ borehcle. Increase reading frequency if elevaled reponse read. Drilling Area

Remarks: B Background {(ppm):

Converted to Well: Yes No 2(_\ Well |.D. #:




BORING LOG Page L °f—-(—
PROJECT NAME: sorinG Numeer: CA/C /9 - 320
-4

RQD Length ar

"9JECT NUMBER: DATE:

.. aLLING COMPANY: GEOLOGIST: </ S0
DRILLING RIG: 260 / w00 DRILLER: A7 - [}’;}L £t/
" MATERIAL DESCRIPTION

sample| Depth | Blows/ | Sample | Lithology | i sy i i Q0 55t e T U
No, (FL) 6~ or |Recovery| Change | 2 s
and or RQD [ (DepthiFL
Tpeor) Run | (%) | Sample | ) | Conglet : Remarks

Screennd| ..
Interval -

Aot 357/ | | Dev )

I Bucl= I DOay

— P Gty o | M

I

0
!
2
7
4 A </ Ves?_ Fol¢
S
b

S
h
$
]
N

-0
)
|

]
jl

exx

~

* When rock coring, enter rock brokeness.
** Include moniter reading in 6 foot inlervals @ barehole. Increase reading frequency if elevaled reponse read. Drilling Area

2marks: Background {ppm):

Fd

N
Converted to Well: Yes No >< Weli1.D. #:




BORING LOG Page °’—é
PROJECT NAME: BORING NUMBER: CA/C/? BQ.L

PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST: Lj/.gc',o
ORILLING RIG: 250 /7 ’5 700 DRILLER: D. A LER
I MATERIAL DESCRIPTION PIDAIO Naading (pomi
Sampiel Depth | Bicws 1 | Sanpi | Lthotogy u
#o. | (Pl | & or [Recovery| Change son ]
el | | [ B, : e
RGO | No. Longth [ o y |Colof Material Classification s Remarks i ! !
Screened or - !
interval Rock 4]
0 . Hardniess
, T
&L y/4
3 I Bt | Sty 2 [[
4 A | ed| Seadly 341
w | Bt 7| Secdt, SV
L Diecfred] 34y o
| Siffy Seed
o2 ] ll‘ 2 4 <y f_, 42
[8) ’r [ v 7 Je4 ' Py
9
0B
* Whan rock coring, enter rock brokaness.
= Inchude MoNHSr resding in @ foot intervals @@ borehols, Increase reading frequency N #levated reoonse resd. Orilling Area
Remarks: . Background (ppm):

Converted to Well: Yes No z S Well 1.D. #:




BORING LOG page [ ot [

P~AJECT NAME: BORING NUMBER: CA/C1F - Baz
o JECT NUMBER: DATE: —a
DRILLING COMPANY: L, GEOLOGIST: =) -
DRILLING RIG: 350 /SEI DRILLER: P re (B
MJ "MATERIAL DESCRIPTION PIDFID Reading {ppm)
Oepth | Blows |  Sample |Litvology u
.8 tFr) " or |Recovery| Change ] s
‘I'y::'or R::n l:?)) S.-:'u ' ) m c ﬁ ! E
®QD | No. tegen | = | v [coed Materia] Classification s Remarks E g 3
intoevel | moc : s £
O - Hardness .
( GirA (Sendy 3 [F VTR
g ‘J (AN ’__”I ry . ?
NI 7 %&,ﬁ/}’#c ; ‘" 6
P12 O | S Syt YGr 0
5| ‘o ety Selrded ¥
é It ) /) V4 ’
Z 7 ‘R pfay e A
% 5 2 ¢l te / Satonfe |
N | EL8 I
/
N o) FOCK GO, ENLSF FOCK DOKENSSS, )
= include monitor reading in 8 foot imervals @ borehole. Increase reading frequency [ slsvated reponse read. Drilling Area
Remarks: . Background (ppmy}.
NS

Converted to Well; Yes No é . Well I.D. #:

l0loo L A

$/G/
3"'?‘ ‘f?



BORING LOG Page | of [

PROJECT NAME: A4 14 BORING NUMBER: ~N¢- 19 B 13
PRQJECT NUMBER: A j2 4 DATE: & )27)94 o,
DRILLING COMPANY: j«gﬁm GEOLOGIST: —_ BpH
DRILLING RIG: Hicdagole DRILLER: RE —
¥ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sampile | Lithology U
No. (Fr} 6" or |Recovery| Change Soll s
and or RQD i (Depth/FL.| Density/ c = ! h
Type o] Run {%) Sample } - Il I
{::D No. Lengpth or cms;s“nc Colog Material Classification s Remarks E’ % 2 :
Screened or " a E E %
interval Rock a|d]|o
Hardness
Vi
0,1 0
217 Q’
y
¥ 2%
2| (/]
L i {
Y M5FB230304 |0

5o f ek @ a g
?'_%o o #%Mf%ﬁ i Aaravehs|O

et

y

=Wy
Dl

iJ
‘%E )
o | N

* When rock coring, enter rock brokeness. \
" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area ’
Remarks: Background (ppm): |:|

Converted to Well: Yes No Well 1.D. #:




BORING LOG

Page | of |

PR ‘=CT NAME: e 19 BORING NUMBER:  "NC M J2Y
Pk.__CT NUMBER: nj2a DATE: ¥/271799
DRILLING COMPANY: ,__CQM-A GECLOGIST: ,gphl
DRILLING RIG: __ Sistghmbe DRILLER: RB
- ¥ MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample] Depth | Blows ! | Sample | Lithology U
No. | {Ft) 6" or |Recovery| Change Soll s
and or RQD ! (Depth/FL.|  pensity/ c g t i;
Type o Run *A) Sample } Consi L) ol I
:‘QD No. Length or msvmnc Colon Material Classification S Remarks AERE: :
Screened or - t?i E g %
Interval Rock 3 o|o
Hardness .
- .Am. -
N i ;;7"'“’2"“‘2
. 7}‘.;"7‘. " W :A@Mu/ _ )
'5 'l) "Eﬁli B a; E N A
A i'.—.’ 7y A 4 7 Crl g o
E v il * % “‘1"‘" ”‘ A . PR i
df T { - ?E; KRpad6z04 Dé
’I"ﬂ 9 33"@ : MJHLH- ¥

71

aly

- Men rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area

Background (ppm):[ |

Converted to Well: Yes

No

Well I.D. #:




S

BORING LOG

Page | of f

PROJECT NAME: gﬁ‘ 7 BORING NUMBER: £ NC M B25~
PROJECT NUMBER: " 120 DATE: £ /27]
DRILLING COMPANY: _ GEOLOGIST: — B A
DRILLING RIG: __ Fwbpulo DRILLER: RB
¥ MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample{ Depth | Blowa / | Sample | Lithology u
No, {Ft) & or |Recovery] Change Sail s
and or RQD I {DepthiFt.|  Denaityt c g H L
Type off Run %) Sample ) onsistenc ||z
;”QD No, L'“:m or © Yt Color Material Classification S Remarks E —:_ 2 l;
Screened or - &€ g £
Interval Rock R -E -]
Hardness
0.6 Omsolof o7Ev o Juy. Iy P)
T N T U - r o
"f/l_[_ My M }aaw . 4£1MM 2~ |0
” a - / .
y x 5 195FB 25 030 |0/
! VoA ~
/ . -
I'.G/ 4 %J&%&WL&/ avguh Ag- et

LK)
=
TN

H

Tn4d

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area

Background (ppm):

Converted to Well:

Yes

No

Well 1.D. #:

" e

\_s



Vs

BORING LOG Page | of /

PROJECT NAME: cAe ) BORING NUMBER: (93 2z ¢
"ROJECT NUMBER: - DATE: L/l 99
_ILLING COMPANY: ___ (o funfin GEOLOGIST: * ,
DRILLING RIG: CAowdc yenta DRILLER: 1. Z..,,_J
PIVFID Reading (ppm)
Sample| Depth | Biows / | Sample
No. | (FL) | € or |Recovery
and or RaD i
Typeorl Run %) Sampis Remarks
RQD | No. Length
! R
z Mot |4
; . [
¥ PR -
q i
S
lr
1
i
e
* When rock coring, enler rock brokeneas. i
 Include monhtor reading in 6 foat intervals @ borehole, Increass reading frequency i elevaled reponae road. Drilling Area
Remarks: . Background (ppm):

"'Converted to Well: Yes 7_2::1 No Well 1.D. #:




BORING NO.: C A7C/ -/

OVERBURDEN MONITORING WELL SHEET

PROJECT cal LOCATION. cAC /9 DRILLER _C o3 ¥oeny s 2177
PROJECT NO. T Cwael¥ BORING € A/C/9-AWEI |METHOD: BFT—_ ]
ELEVATION DATE o/a8/29 oriung | A5 A

4

DEVELOPMENT: NA

FIELD GEOLOGIST _ﬂe,-{,,, 7&/,,

ELEVATION OF TOP OF SURFACE CASING: Flos 4
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:

GROUIND \lf :

FLEVATIO

TR

——— TYPE OF SURFACE SEAL: _ ;w\crcjc Qq.d

STICK-UP RISER PIPE: p
1.0. OF SURFACE CASING: X

TYPE OF SURFACE CASING:_ S{eel man Toole
with cover

_2'x2 x "

=
NN

N

2 o
RISER PIPE 1.D.:
TYPE OF RISER PIPE: Sch HO pPVC

S
A

BOREHOLE DIAMETER: 4.25"

%

7

AR
R A

TYPEOFSEAL _dros¥ Yo &7 gls

| rtvreossear 30] 65 choVe sund

f

! Y
ELEVATION / DEPTH OF SEAL: / / é

>
DEPTH TOP OF SAND PACK: Z G
/o
ELEVATION / DEPTH TOP OF SCREEN: 3
TYPE OF SCREEN: Seh 4o PUC
' ' o
SLOT SIZE X LENGTH: |0 .S‘o'l' x |0
]
.D. OF SCREEN: 2
TYPE OF SAND PACK: 2e0/80 sand
’ €4
ELEVATION / DEPTHBOTTOM OF SCREEN: /30

ELEVATION / DEPTH BOTTOM OF SAND PACK: { 1’! &€
TYPE OF BACKFILL BELOW OSSERVATION

WELL: 20/30 san ¢
ELEVATION / DEPTH OF HOLE: /316




, BORING NO.. ¢ VE] F-MWwod
OVERBURDEN MONITORING WELL SHEET

PROJECT CNC . LOCATION: ¢~ ¢ \q —_ |DRILLER ¢yafom Deillia
PROJECT NO. L NCaq BORING cacif. #hpe? IMETHOD: OPT—

ELEVATION DATE 28] pRing RS A

FIELD GEOLOGIST Mu'\\! 'Rcu} ) DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING: F lu§ h

ELEVATION OF TO® OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: "

1.0. OF SURFACE CASING: -3

TYPE OF SURFACE CASING: Sk e€\ Madn-wol€
Coutl

P AL:
GROUND \/f | TY E;F s;&zmce:s L_ Cownctete -?a,d
ELEVATIO 2// K2 ¥e
u
. RISER PIPE 1.0.: 2

T
wQN

TYPEOFRISERPIPE: Bl Jo PVL

R

=

W

s

=

SN

BOREHOLE DIAMETER: o254
TYPE OF SEAL: _ g40Y 4o 8% L1
T

B

2

.

a0

' i
ELEVATION/ DEPTH OF SEAL: /®
TrPEOssEAL 3 o/e¥

! o
DEPTH TOP OF SAND PACK: / e
ELEVATION / DEPTH TOP OF SCREEN: & O
c
TYPE OF SCREEN: SLL‘ Yo PV

’
stotszextenatH: |0 glet x 10

P
1.D. OF SCREEN: 2
TYPE OF SAND PACK: 20/30
_ ! 0’
ELEVATION / DEPTHBOTTOM OF SCREEN: LY

ELEVATION / DEPTH BOTTOM OF SAND PACK: ;a 16”4
TYPE OF BACKFILL BELOW O3SSERVATICN

WELL: £0 B 6/,
———— ELEVATION/ DEPTH OF HOLE; I'Q /




‘ BORING NO. CAC /9- mMwo3
OVERBURDEN MONITORING WELL SHEET

[PROJECT CNC LOCATION: ¢ #C J9-Mwad3 |DRILLER CougYom Drtlline
PROJECT NO. cNcid BORING (W¢)9- MWO3 _ |METHOD: BRT 7
ELEVATION DATE EYIT] oriunve  HSA
FIELD GEOLOGIST __Marly Rey DEVELOPMENT: NA

(™ — ————— ELEVATION OF TOP OF SURFACE CASING: FIoJ£
<§—— ————ELEVATION OF TOP OF RISER PIPE:
——— STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:
< 1.D. OF SURFACE CASING: g
TYPE OF SURFACE CASING: $Y2&/ Mard-
hole L /cover
GROIIND % B TYPE OF SURFACE SEAL: ceet
72 772 | 2! x2 IX "” v
ELEVATIC ) :

SRR

TR
N

2

RISER PIPE 1.D.; 2% s.h 4o pyC
TYPE OF RISER PIPE: e h yo PV

R
N

RN

i 6
%

R

R
TR

BOREHOLE DIAMETER: < 254

TYPE OF SEAL gtm.xt +o & b

N

X

X
N\

=
3
N

4 o
ELEVATION / DEPTH OF SEAL: /19

——TvrEOsSEAL. 36 /S

v

"
DEPTH TOP OF SAND PACK: AN

] rr
ELEVATION / DEPTH TOP OF SCREEN: 2/ ®
TYPE OF SCREEN: Sch Jo prc

sLoT size xLengTH: O ot x(0’

L 4
.D. OF SCREEN: 27

TYPE OF SAND PACK: 20 /30 ..frm/
rd

210
| ELEVATION / DEPTHBOTTOM OF SCREEN: (2]
ELEVATION / DEPTH BOTTOM OF SAND PACK: (271 X
TYPE OF BACKFILL BELOW OSSERVATION
WELL 2o/30 .
4 ——————¢ELEvATION / DEPTH OF HOLE: /@1 &




BORING NO.. CAC /P-18te 2V

OVERBURDEN MONITORING WELL SHEET

PROJECT__ cAVC LOCATION: €AMC/9-MwW@Y |DRILLER @uytews D, llra
PROJECT NO. e’y BORING CACj T -pw sy [METHCD: BFF /4
ELEVATION DATE p/28/2F DRILLNG /S
FIELD GEOLOGIST s ¥v Ray ’ DEVELOPMENT: NA

. 7 /
ELEVATION OF TOP OF SURFACE CASING: Flus 4
ELEVATION OF TOP OF RISER PIPE;
STICK -UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:
e’
1.D. OF SURFACE CASING:
TYPE OF SURFACE CASING: Slee/! mgn-
/Lo/t bt [fover :
n TYPE OF SURFACE SEAL: / @ots ré 7€
7 ‘e’
]
f,;/ RISER PIPE 1.D.: 27
% TYPE OF RISER PIPE: Jch YO ~vC
7
Z//j BOREHOLE DIAMETER: <f 2"
2/; TYPEOFSEAL  grov) Yo @9 445
]
/ ‘o
i ELEVATION / DEPTH OF SEAL: /[ 1&
——— TYPE OS SEAL._ 30/ Seqad
7
I r
DEPTH TOP OF SAND PACK: Q6
v
ELEVATION / DEPTH TOP OF SCREEN: 30
TYPE OF SCREEN: Jch Yo pvC
rd
SLOTSZEXLENGTH: /O slet X /®
1
.D. OF SCREEN: Z
TYPE OF SAND PACK: & O/?o &ﬂc‘/
Fd
s [44
ELEVATION / DEPTHBOTTOM OF SCREEN: 1312
ELEVATION/DEPTH 8OTTOMOF SANDPACK: /371 ¢
TYPE OF BACKFILL BELOW OBSERVATION
WELL: 20 /50 seqad '
44— ELEVATION / DEPTH OF HOLE: 1316




BORING NO- CAX I~ MWOS

OVERBURDEN MONITORING WELL SHEET

PROJECT cA/C :
PROJECT NO. CACT
ELEVATION

LOCATION: cﬂc)q—mwa;g DRILLER

SCRING

DATE

CAICH - pw oS

[28/55

METHOD: B3
DRILLING

Vi1

DEVELOPMENT: NA

FIELD GEOLOGIST __ s#/ar _?,L R}v

CROIND Wz

ELEVATIO!

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP QF SURFACE CASING:
STICK-UP RISER PIPE:

¢’
1.D. OF SURFACE CASING:

Flasd

TYPE OF SURF/.CE CASING: Sfpe./
| 4

SANN

N

N

-

-
\

] Fss

D

- he s Coveir
TYPE OF SURFACE SEAL_¢, et e
A X2'ke "
RISER PIPE 1.0 2"
TYPE OF RISERPIPE:  Jedyh Yo PV C
BOREHOLE DIAMETER: o aAsy

TYPE OF SEAL: glgg‘"q} 714

ELEVATION { DEPTH OF SEAL:

[ 1O

L TYPEossea: J0/¢ S d‘fo-u/

DEPTH TOP OF SAND PACK:

ELEVATION / DEPTH TOP OF SCREEN:

TYPE OF SCREEN:

2" ,_(,4& Yo pre

I'b"

210

SLOT SIZE XLENGTH: /4 ;slof x /0
7

1.0. OF SCREEN: Z’

TYPE OF SAND PACK: Z 0Z3 ©

ELEVATION / DEPTHBOTTOM OF SCREEN:
ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION
WELL" 20/3I% JSgnd,

!

)2/ 0”
/' é’

ELEVATION / DEPTH OF HOLE:




APPENDIX C

FIELD SAMPLING DATA SHEETS

CTO 0083



SOIL & SEDIMENT SAMPLE LOG SHEET

?age _]_ of [

Project Site Name: M g Sample ID No.: 1351 ED} H2-03

Project No.: oW Sampie Location: <~ N )9 Bp)
v Sampled By: A /BpH
[l Surface Soil C.0.C. No.:
{Subsurface Soil
[l Sediment Type of Sample;
1 Other: [} Low Concentration
[l QA Sample Type: [} High Concentration

GRAB SAMPLE DATA:

Date: U]l}]tn Depth Color Description {Sand, Silt, Clay, Moisture, etc.)

Time: . Hayy . WMV\ ,,g" M AZW

Metho: 23 2
Monitor Reading (ppm): 1)

COMPQOSITE SAMPLE DATA:

Date: " Time Depth Color Description (Sand, Siit, Clay, Moisture, etc.)

Method:

Manitor Re rllngs

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
OBSERVATIONS / NOTES: MAP:
Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.:




"SOIL & SEDIMENT SAMPLE LOG SHEET

Page | of |

Project Site Name:

e i8

Project No.. pHiy

[ surface Soif
Subsurface Soil

Sample ID No.: J8SL Bp2-pyos~
Sample Location: CNCISB02-
Sampled By: A /R
C.0.C.No.: )

Monitor Reading (ppm): &}

[] Sediment Type of Sample:
[] Other: [l Low Concentration
f] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: & A4 1574 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 0995 L ”)I\QJJJV’P g:d‘l’s /M - W
Method: ) ? W*';"adz' b

COMPOSITE SAMPLE DATA:

Date: Time Depth

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

AManitnr DondinAe
wrGNHoT noaliiiygs

{Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements

Collected Other

OBSERVATIONS / NOTES:

MAP:

Circle if Applicable:

MS/MSD Duplicate 1D No.:

Signature(s):




SOIL & SEDIMENT SAMPLE LOG SHEET

Page of J

Project Site Name:

Sample DNo: (4SS L

Project No.:

Sample Location:

[l Surface Soil
ubsurface Sail

B - thipes

Sampled By: LIS T

C.0.C No.:

[1 Sediment Type of Sample:
il Other: /‘(‘]Qow Concentration
[1 QA Sampie Type: (] High Concentration
GRAB SAMPLE DATA:
Date: 5‘._4 -?‘f’ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  /GOO Ry 2N
Method: DT . LU T
Monitor Reading (ppm: ?W 6/‘-‘!/ W
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm}:

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

OBSERVATIONS / NOTES:

MAP:

f/em’%am 15 # 2@/9/4%

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s);




SOIL & SEDIMENT SAMPLE LOG SHEET

Page_L of_L

Project Site Name: AAe 1§ Sample ID No.: 18.5L Bos - p4ole
Project No.: pl2Y Sample Location: — ¢ NZ J& BoT
Sampled By: JA /ppH
[1 Surface Soil C.0.C. No.:
b}/Subsurface Soil
[] Sediment Type of Sample:
[] Other: [l Low Concentration
[1 QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date: £ /)41 94 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Tme__1i2g  [lek ey o | gikwibe day, ook
Method: ‘, - {4 Plack A
Monitor Reading (ppmy:. ()
COMPOSITE SAMPLE DATA:!
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Method:

Moniior Readings

(Range in ppm}.

SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
@TEX q Em {ore 1/
PAY ez v’
i das | doz =
Meleads | 2oz el
OBSERVATIONS { NOTES: MAP:
Circle if Applicable: Signature(s):

MS/MSD

Duplicate 1D No.:




SOIL & SEDIMENT SAMPLE LOG SHEET

Colleckion of missed

Sawples kam poy 14,1947

Page [ of |
Project Site Name: Side I8 Sample ID No.: {B3LRO.2- 650
Project No.: o194 Sampie Location: :
Sampied By: TJA/TD
[] Surface Soil C.O.C. No.:
B Subsurface Soil
[1 Sediment Type of Sample:
[1 Other: [] Low Concentration
] QA Sample Type: [] High Concentration
GRAB SAMPLE DATA:
Date: 5/!j_{qa Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 5 '
: = n das k- )y azed
Method: 5’, [0 i | oxro
Monitor Reading (ppm: 1 ~ h o
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

ivienitor Readings

‘(Range in ppm);

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Cther
TAH \ Yoz tar -
Tec { ‘:fa‘ﬁjar v
i O II f \ A7 ac .
BIEX L] pncote. i
OBSERVATIONS / NOTES: MAP:

G[rom size Collected at 3-S5t leecause Lhrerp

wWas diehesecy o srall amoudt

PN Cecovery ot the S-bF+ level,

Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

A Bleny

[$5LBO%- 050LD




SOIL & SEDIMENT SAMPLE LOG SHEET

Page__( of /_
Project Site Name: Sample ID No.: /E‘SZE,%"%G-
Project No.: Sample Location:
. - Sampled By: YLD
[] Surface Soil C.0.C. No.:
Subsurface Soil

{1 Sediment Type of Sample:

{] Other: ow Concentration

il QA Sample Type: - [1 High Concentration
GRAB SAMPLE DATA:
Date: 5~ 4 -9 " Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  (5@O e /£ S Ak &
Method: Wy—v T /w . (7\‘_/ B ey
|Menitor Reading (ppm): 7R
COMPOSITE SAMPLE DATA:
Date: Time 4Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

OBSERVATIONS / NOTES: MAP:

/%Mgﬂm E FPm

Circle if Applicable: Signature(s):
MS/MSD Duplicate 1D No.:




NDWATER L M REMENT SHEET

T R e N R :
Project Namae: “one G Project No.: Hl2 ‘4
Location: Sode 3149 Personnel: “Tom /Jadae ) Pave Jeme
Weather Conditions: Supad - GO & Measuring Device: o
Tidally Influenced: Yos +~ No___ Remarks:
Well or Elevation of Total Water Level [Thickness of] Groundwater
Piezometer Date Time |Reference Point| Well Depth |Indicator Readin [Free Produc Elevation Comments
Number (feet)* (feat)* (feet)* {feer)* (feet)*
fosolA [1/4 |73 1263 | (,.0%.,s| 3.0
mw5S [9(9 B, 12.29| 144 0
e il J3.451 625 | O
Fipse) 8 qL0 q.94 4’21 O
Smeo - o5y YR 7IZEEs O
idmwo3 o024 236 | #3257 | O
| 4y a5 1237 | 283 | O
FBSeic 52 1292 &°2¢ O
PbSo® 0923 gl | gL | 6
|3 b | 0 .65 | ¥48 | O
L Im3D WG 650 | 6/ | O
Ensel £ Q37 Jo.-19 | ¢4.54 O
‘jamweé 0940 1180 | 546 0
| Ry o2 j0.4S| 2777 O
)

Page of




GROUNDWATER SAMPLE LOG SHEET

NC i Of

Page__ of
Project Site Name: (NC <. ¢ 1B Sample ID No.: 18GLMOICH
Project No.: TEXY, Sample Location: (HSHAMUWTRIEE &
Sampled By: Tt
[| Domestic Well Data C.0.C. No.
HMonitoring Well Data Type of Sample:
(] Other Well Type: [I Low Concentration
[ QA Sample Type: [l High Concentration
SAMPLING DATA:
Date: $-9-99 Color pH s.C. Temp. | Turbidity 0o Salinity Other
Time: /5SSO Visual |Standard| mS/em | Degrees C NTU mg/) % NA
Method:  sey ,
PURGE DATA:
pate:  G-9-99 Volume pH sC. | Temp.(C) | Turbidity Do Salinity Other
Method: _per mitiat | , G\ |,128 | 2469 @ _\[.09 —-— —
Monitor Reading (ppm): () ' B 7,09 12577 @ lodl | — | ©.42
Well Casing Diameter & Material 2 87 | 723 25,7 7] 0.0 —_ o .84
Tyee: 1,25" PUC 3 189 (142 |25.6 | # |0.94 — 1 /l.2¢6
Total Well Depth (TD): //, &5 o (32 ) g% | 257 & /.77 —_— [ .68
Static Water Level (VL) 4,48 & (.87 1“ st 185 2 02.45 -_— 2.0
One Casing Volume(gall): 43
Start Purge (hrs): | 340
End Purge (hrs): | A4 ™%
Total Purge Time (min): B
Total Vol. Purged (galL): . |
SAMPLE COLLECTION INFORMATION:
. Analysis Preservative * Container Requiremnents Collected
A
DY BTEX CUR af7RETohn! hag| HEL <xUYimeL 3
Mo iong Y Sosynisrs ]
DNoseolved A eHum v ‘/‘; \l% WL/ o 3
METPRLS BND3 ! Lt 1
ey k] "
roTF o 2 | LI =2
_ ] /0
OBSERVATIONS / NOTES:
. |

Circle if Applicable:

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

/8 GLMm o200l M - MJ’/ng

O‘Z SR

/

Circle if Applicable:

MS/MSD Duplicate ID No.:

1B GL1P20261D

(F at(,-@ﬂ %

Page of
Project Site Name: ChNe Sile |B Sample ID No.: 1 GIMOI O]
Project No.: TRy Sample Location: (N (iR MW 0=
Sampled By:
[] Domestic Well Data C.0.C. No..
$-Monitoring Well Data Type of Sample:
[I Other Well Type: [] Low Concentration
[1 QA Sample Type: [] High Concentration
SAMPLING DATA:
Date: 4 .-G -1% Color pH s.C. Temp. Turbidity Do Salinity Other
Tme: | S17] Visual | Standard| mS/cm | DegreesC | NTU mg/l % NA
Method:  fax,
PURGE DATA:
Date: 9 ,q —’? 9 Volume pH S.C. Temp. (C} | Turbidity DO Salinity Other
Method  pex - nitial |£ 281391 | 95,2 | &  10.67 — — “
Monitor Reading (ppm): & 1 L 90 1R 15 | 25, ) 1) 0.3 - =3 - 96
Well Casing Diameter & Material 2 G943 13 (1 ‘5,)"[. g (7.1 072 — b Loy . ‘72
Type: | . Q8 PVC s 69 345 248 | @ 1169 | — | zwe |13
Total Well Depth (TD): /0 . 4S -
Static Water Level (WL): =2.7 7
|Cne Casing Volume(gal/L): 75 . 4
Start Purge (hrs): |24 ip
" |End Purge (nrs): 135@
Total Purge Time {min): '121
Total Vol. Purged {gallL): | 5
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
- .l .
BTEX, EDE g178E okl Moy, el SX GO0y <
i . ~ - -~ 7‘
| eernapi—rerig. o i aa =
FAK /@ 2 IR, 2
M L
INETHO HND3Z [ ¥ [ Lt /
ﬁ i,. N
OBSERVATIONS / NOTES: ~




GROUNDWATER SAMPLE LOG SHEET

Page __l_ of__l

IBGUMO3IDOI
Project Site Name: e Site 1B Sample ID No.: {
Project No.: o hi2Y Sample Location:
' Sampled By:
[ Domestic Well Data C.0.C. No.:
onitoring Well Data Type of Sample:
] Other Well Type: Low Concentration
[l QA Sample Type: [] High Concentration
SAMPLING DATA: .
Date:. G-9-99 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: [0 | Visual |Standard| mS/cm | DegreesC | NTU mgl % NA
Method: [ o AL
PURGE DATA:
Date:.  9-F -99 Volume pH S.C. | Temp.(C} | Turbidity Do Salinity Other
Method:  pei . mital |1.09 |93.2 | .| & a5y _
Monitor Rea{jing (ppm): & 1 W? - 5,3
Well Casing Diameter & Material 2 _
Type: " PVC 3
Total Well Depth (TD): =2/, 35
Static Water Levei (WL): <. |
One Casing Volume(galL): 5,32,
Start Purge (hrs): {4 OR
End Purge (hrs): 4 30
Total Purge Time {min): ZU
Total Vol. Purged (gal/L}):
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
K60 Bo L I X YD mu Z
AR o8 N T o)
MER LS POz WS 1
£
o)
dlV SRR

OBSERVATIONS / NOTES:

1. Pwrﬂca A}rﬁ @ |4l

3. P..urﬁgd. d)nj @

Stavted agum @ 1yiS

z. Purgd oy @ 14RO Shrid agar @ 475
d)ﬂj 1430 'ﬂwg\‘»ﬁ conplefed Foe?

[Tircle if Applicable:

MS/MSD Duplicate ID No.:

TR




GROUNDWATER SAMPLE LOG SHEET

Page_ of
Project Site Name: (e Sk te Sample 1D No.: r € GLOIES!
Project No.: blz Sample Location: CREARSD FDSa
Sampled By:
[] Domestic Well Data C.0.C. No.
JrMonitoring Well Data Type of Sample:
[] Other Well Type: [1 Low Concentration
[ QA Sample Type: [] High Concentration
SAMPLING DATA:
Date:  4-9-99 Color PH s.C. Temp. | Turbidity DO Salinity Other
Time: WS Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Method:  Dpir
PURGE DATA:
pate:  9-9-G9 Volume pH S.C. | Temp.(C) | Turbidity Db Salinity Other
Method: oy mital (7,02 |, L78|ag | |2> L2 —_
1
Menitor Reading (ppm): @ 1 6.9 83138.1 2 o, 54 — 0.90
Well Casing Diameter & Material 2 2,95 | ,705 | 783 3 &7 — {.30
e QY pPic 3 .89.737137.1 g |loos — | 3a-70
Total well Depth (TD): 10, ] & .90 ,‘_IOE Al /) 6.3 — 3.0
Static Water Level (WL): 4 5 s (59 - Tis | 1.0 & 04D q4.50
One Casing Volume(gallL): £},90
« |start Purge (hrs): {HOZ
End Purge {hrs): 1’/}@
Total Purge Time (min):
Total Vol. Purged (gatlLy: 4% S
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Q260 Het 2xGOme 3
Doa N . o
Va) Z f
I TOW3 i3 [ X366 ThT 7
[4 T
DU TETE ® Hiu SXY0 me 3
meTHL Mo, [ ¥ /L7770 /
i)

OBSERVATIONS / NOTES:

e L)

Circle if Applicable:

MS/MSD Duplicate ID No.:

g




GROUNDWATER SAMPLE LOG SHEET

{of|

Page
Project Site Name: SH‘F ,B Sample IDNo.:  [3GLOIFO]
Project No.: 62 Sample Location: FDC O
Sampled By:
{1 Domestic Well Data C.0.C. No.: e
Monitoring Well Data Type of Sample:
Other Well Type: ow Concentration
[] QA Sample Type: [] High Concentration
SAMPLING D9TA:
Date: 1/ Color pH 8.C. Temp. Turbidity DO Salinity Other
Time: 1CLY Visual  |Standard| mSiem | Degreesc | NTU mefl % NA
Method:
PURGE DATA: |,
Date: Zi_]_q ]q '7 Yolume pH §.C. | Temp. (C) | Turbidity Salinity Other
Method: 20 W initial | 7.1 [.772. 3 _{ /7 (/9 I
Monitor Reading (ppm): ¢ .- 1 (023 705 v S 4/7 §§
Well Casing Diameter & Material 2 (974,745 | 26. IS .3 1/
" »
e 2 AV C s 63799 262 ¢ .30
Total Well Depth (TD): /&£.5S
Static Water Level WL): £, &7
One Casing Volume(gallLLJ-fL
Start Purge {hrs): IL/IS
End Purge (hrs). ia*?_s
Total Purge Time (min): zf;
Total Vol. Purged (gaV/L): '% 5
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
RZE0 Hee RO mC >
. 2 . 3
T X (KA
A o) 2 Y T CaL (Argrr) | L
M TR H#roy Yy T Lim (LRA577c) [
OBSERVATIONS / NOTES: '

Circle if Appﬁcable:

(] Sighatyfe

MS/MSD

Duplicate ID No.:




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page __of _
Project Site Name: < 1L | g Sample IDNo.: | § GV MOl o]
Project No.: bl 2y Sample Location: € ME[Z M bl
Sampled By: T4 /TM Duplicate: [ ]
Field Analyst: TA /77 Blank: 0
Field Form Checked as per QA/QC Checklist (initials):

e 9 9§ 494 Color |ORP(Eh)| S.C. | Temp. Turbidity Do Sal.
Time: (Visual) | (+/-mv) | (mS/cm) ¢c) (NTU) (Meter, mp/) (%)
Method

Dissolved—&ygen.
Equipment: HACH Digital Tirator OX-DT @ Analysis Time: )5 V2 7
Range Used: Range ISampIe Vol. |Car1ridge | Muitiplier Titration Count | Multiplier | Concentration
Ll 1-5 mg/L 200m _ 0200N 001 X001 = mg/L
O 2-10 mgiL 100 ml 0.200 N 0.02 x0.02 ® mg/L
CHEMetrics: _g;?. mg/iL
Noies:
Alkalinity: Analysis Time: ~ } 5% |
. |Equipment: @Elm@ CHEMetrics (Range: mg/L) Filtered: D
Range Used: Range ISarn'pIe Vol. |Cartn'dge J Muttipfier Titration Count Multiplier | Concentration
d 10-40 mgiL 100m  01600N 0.1 & x0. = mgi_|
Yy 40-160 mglL 25m __ 01600N 0.4 & x04 = mgiL
vy 100-400 mg/L 100m  1600N 10 2 a 277 x10 =7 lmgn
] 200-800 mg/L somi 1600N 20 & x20 = mgiL
[ 5002000mgl. ~ 20ml  1600N 5.0 & x50 = mall
| 10004000 Mg/l 10mi  1600N  10.0 & X100 = “‘E
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: ) 0 a7\
CHEMetrics: mg/L
Notes:
Standard Additions: )  Titrant Molarty: Digits Required: 1st.; 2nd.; 3rd.;
Carbon Dioxide: :
Equipment: m CHEMetrics {(Range: ma/l) Analysis Time: ] 5 '- 0%
Range Used: Range |§ample Vol. |Canridge | Multiplier Titration Count | | Concentration
L] 10-50 mg/L 200mf 03636 N 0.1 x0.1 - mg/L
[] 20-100 mgiL 100m  0366N 02 x02 = mg/L
100400 mgll. _ 200mi 363N 1.0 232 x10 =93 mgn
] 2001000mgl.~ 100ml 363N 20 x20 = mglL |
CHEMetrics: mo/L
Nates:
Standard Addtions: ||  Titrant Molarity: Dights Required: 1st.; 2nd.; 3rd.;




FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
Tetra Tech NUS, inc. Page __ of
— —
Project Site Name: Sample 1D No.:
Froject No.: Sample Location:
Sampled By: Duplicate: [ ]
Field Analyst: Blank: O

jSAM 515

Field Form Checked as per QA/QC Checklist (initials):

RM,

Notes:

Sulfide (8*): | 555
Equipment: DR-700 DRBA%  HS-CColorChart  HS-WR Color Wheel Analysis Time:  Judier S A
Program/Module: 610nm 93 Other:

Concentration: g .22 mg/L Fitered: D

Notes:

Sulfate (S0,%):

Equipment: DR-700 DR8_ _ Other: Analysis Time:

Program/Module: 91

Concentration: mgil Fitered: I:I

Standard Solution: D Results:

Standard Additions: D Digits Required: 0.1mil: 0.2mi: 0.3mi;

Nitrite (NO;-N):

Analysis Time: [ S ¢ &

Standard Additions: D

Notes:

Digits Required; 0.1mil:

Equipment; DR-700 DR8% ¢ Other: Fitered: [
iProgramIModuIe: 60
Conhcentration: (p PPl mg/i Reagent Blank Correction: D
Standard Solution: _[:\ Results; D
Noles:
Nitrate (NO. -N): Analysis Time:
Equipment: DR-700 DR-8 _ _ Other: Filtered: D
Program/Module: 55
Concentration: mg/L
Nitrite Interference Treatment: D
Standard Solution: D Results: Reagent Blank Correction; D

0.2mil: 0.3mil:




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

efra Tech NUS, Inc. Page __ of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By: Duplicate: [ ]
Field Analyst: Blank: -
Field Form Checked as per QNQC Checkhsl (initials): :_
|sAMPLE COLYECTIONANA)
Manganese (Mn*"):
Equipment: DR-700 DRB__  HACHMNS Other: Analysis Time: |5 2 &
ProgramModule: 525nm M
Cencentration <7> 5 mg/L Fittered: D
Digestion: D
Standard Solution: D Results: Reagent Blank Correction: D
Standard Additions: D Digls Reguired; C.1ml; 0.2ml: 0.3ml;
Noles:
Ferrous Iron {Fe?"):
Equipment; DR-700 DR89%  iR-18C Color Whee! Other: Analysis Time: 1B 1}
Program/Module:.  500nm a3
Concentration: { -9 (0)] mg/L Fittered: D
Notes;
Hydrogen Sulfide (H,5):
Equipment: HS-C Other: Analysis Time: 'S ‘16 3
Concentration; C‘d -\ mg/L Exceeded 5.0 mg/L range on color chart: D
Notes.
QA/QC Checklist:
All data fields have been completed as necessary: D
Correct measurement units are cited in the SAMPLING DATA block: D
Mulitplication is correct for each Multiplier table: D
Final calulated concentration is within the appropriate Range Used block: O
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: G
QAJQC sample {e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents; D
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: D
Titie block is initialized by person who performed the QA/QC Ckecklist: D




FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page _of__
..
Project Site Name: cide 13 Sample IDNo,: ) Fhlioleol
Project No.: D24y Sample Location:
Sampled By:  JA [T Duplicate: []
Field Analyst: ' . Blank: ]
Field Form Checked as per QA/QC Checklist (initials): |

Date: ORP (Eh)

Time: {+/- my)

Method:

Dissolved Oxygen:

Equipment: HACH Digital Titrator OX-DT Analysis Time: ) _f H ?0

Range Used: Range |Sample Vol. |Car1ridge | Multiplier Titration Count Multiplier | Concentration

[] 1.5 mg/L 200m _ 0200N 001 x001 = mgiL
] 2-10 mgiL 100ml___0200N__ 0.02 X002 = . mgl

CHEMetrics: _ 0.3 mg

Notes:

Alkalinity: Analysis Time: If‘ ’_q

Equipment: CHEMetrics (Range: mg/L) Filtered: 1
Range Used: Range ISample Vol. |Cartridge | Muttiplier Titration Count Muttiplier I Concentration
Ll 10-40 mg/L 100m_ 0.1600N 0.1 8 x01 = mgiL
L, 40-160 mg/L 25m  01600N 04 & X 0.4 = mg/L
B 100-400 mgfL 100m  1600N 10 Q  F3° x10 = 3_3'0,“&
] 200-800 mg/L 50 mi 1600N 20 & x20 = mg/L
L] 5002000mgl.  20ml___ 1600N 50 & x50 = mgiL
I:I 1000-4000 mg/L 10 ml 1,600 N 10.0 & x 100 = mgiL
Parameter: Hydroxide Carbonate Bicarbonate
Relationship: © AV

CHEMetrics: _ mgilL

Notes:

Standard Additions: [:l Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:

Carbon Dioxide: B

Equipment: W CHEMetrics {(Range: mg/L} Anaheeic Time: }.s I- o \.

Range Used: Range |Sample Vol. |Cartridge | Muttiplier Titration Count | | Concentration

] 10-50 mg/L 200m  03636N 0.1 x01 = ma/L
L1, 20-100 mgiL 100m 03636N 02 202 = gl |
il 100-400 mg/L 200m 263N 10 192 10 = 18T mgr
L] 2001000 mg/lL_ 100ml__ 3636N_ 20 x20 = mgiL

CHEMetrics: ______mg/lL

Notes:

Standard Additions: ||  Titrant Molarhty; Digits Required; 1st.: 2nd.; ard.;
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FIELD ANALYTICAL LOG SHEET

GEOCHEMICAL PARAMETERS
ara Tech NUS, Inc. Page __ of —
Project Site Name: Sample ID No.: ’
Project No.: Sample Location:
Sampled By: Duplicate: [ ]
Field Analyst: Blank: ]

i

Field Form Checked as per QA/QC Checklist {initials)

M N

NEO i

" |Notes:

Sulfide (8):
Equipment: DR-700 DR#P  HSCColorChat  HS-WR Color Wheel Analysis Time: | & &bHé
Program/Module: 610nm 93 Other;
Concentration: Q . l_—_| !k mg/L Filtered: D
Notes